Vol. XV 





ABSTRACTS OF DISSERTATIONS AND 
‘MONOGRAPHS IN MICROFORM 


UNIVERSITY MICROFILMS_ 
ANN ARBOR, MICHIGAN: 1957. 





DOCTORAL DISSERTATION SERIES 


Cooperating Institutions 


. Alabama Polytechnic Institute 
‘The American Univer sity 
University of Arizona 
University of Arkansas 
* Bost mn. University (including Schools of 
_Education and Theology) | 
Bradley University 
Polytechnic Institute of Brooklyn 
Brown University ) 
Bryn Mawr College 
The University of Buffalo — 
Case Institute of Technology 
| Univer sity of Cincinnati (including 
Teachers College) 
a The Claremont Graduate School 
Clark University. 
University of Salas ado 
Colorado State University 
Colorado State College of Education 
Columbia University 
The University of Connecticut , 
‘Cornell University (including Cornell 
_ Medical College) | 
Univer sity of Delaware 
Duke University 
The University of Florida 
The Florida State University 
George Peabody College for Teachers 
University of Georgia 
The Hartford Seminary Foundation 
Univer sity of Houston 


Valery of Illinois ar eding: Chicago — 


‘Professional Colleges) 


Indiana Univer sity (including Schools ef 


Education and’Music) _. 

ae Institutum Divi Thomae: Foundation 
‘State University of lowa ae ; 

lowa State College ae 

_ University of Kansa 

_ Kansas State College oe 

te, Univer sity of Kentucky © 

Lehigh University | 

- Louisiana State University | 

University of Maryland 


University of Michigan 


Michigan State University 
‘University of Minnesota 


University of Missouri 


The University of Nebraska (including 


School of Education) 
The University of New Mexico (including 
| School of Education) 
New York University (including School 
of Education) 


ee. University of North Carolina 
North Carolina State College 


North Texas State College 
Northwestern University 
University of Notre Dame 
The Ohio State University 
The University of Oklahoma 
University of Oregon 
Oregon State College 
University of Pennsylvania 
The Pennsylvania State University 
University of Pittsburgh 
Princeton University 
Purdue University 


Rensselaer Polytechnic Institute 
Rutgers University 
St. Louis University 


University of South Carolina 
Stanford University 
Syracuse University 

Temple University | 

The University of Tennessee 


The University, of Texas 
‘Tulane Univer sity | 
~ University of Utah 
©. Vanderbilt University 


University. of Virginia 
Virginia Polytechnic Institute 
State College of Washington 


i Washington University 
University of Washington 


Wayne State University 
The University of Wisconsin 


Nale University | 


Yeshiva Univer sity 





December, 1957 


DISSERTATION 
ABSTRACTS 


ABSTRACTS OF DISSERTATIONS AND 
MONOGRAPHS [IN MICROFORM 


UNIVERSITY MICROFILMS 
ANN ARBOR, MICHIGAN: 1957 





LITHOPRINTED IN THE UNITED STATES OF AMERICA BY 
CUSHING - MALLOY, INC., ANN ARBOR, MICHIGAN, 1957 





INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral degrees 
from graduate schools cooperating with University Microfilms in the publication of complete disser- 
tation texts on microfilm, on Microcards, or as microprint. At the end of each abstract will be 
found an indication of the number of pages in the original typescript and the Library of Congress 
card number. In some instances Dissertation Abstracts will be found to be an adequate substitute 
for the published dissertations. 


The Index to American Doctoral Dissertations is a complete indexed listing of dissertations by 
all students who were granted doctoral degrees during the previous academic year, and includes. 
those abstracted in Dissertation Abstracts, arranged by degree-granting institutions under — 
priate subject headings. An alphabetical author index is included. 


With the installation of a Xerographic processor University Microfilms is able to offer Xerox 
prints on sulphite paper (not a photographic paper) from its microfilm holdings, of all doctoral dis- 
sertations from graduate schools participating in the publication of dissertations on microfilm. 


The rate is four cents per page, with a minimum charge of $2.00 for each dissertation. This 
amazingly low cost for non-edition printed materials is made possible by the extreme speed of 
Xerography. 


Prints will ordinarily be furnished in roll form. The separate pages may be cut apart by the 
purchaser. For an additional charge of $2.00, we will cut the pages apart and bind them with plastic 
spiral binding. Please specify in ordering whether we are to cut and bind the dissertations. 


This added service makes dissertations generally available in printed form at prices very close 
to current book prices. The size of the pages furnished is approximately 5-1/2 x 8-1/2 inches. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous process and 
for this reason selected pages will be furnished as photographic enlargements at 20 cents per page 
for the same page size. Only complete dissertztions will be furnished as Xerographic prints. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.00 each issue. , 


Vol. Issue Vol. Issue Vol. Issue 


Il XI XII 4 
XI XIII o 
XI XI 6 
XI XI 6 (Index) 


— 


XI 
XII 
Xl 
XU 
XI 


XV 
XV 
XV 
XV 
XV 


7 
8 
9 
11 
12 


XI 


XIII 
XI 
XI 


8 
11 
12 


moo WONFe NM Ne ND DN 
eorpore Our wNnre FON 


A microfilm of volumes 1-16 can also be 
supplied at the following prices: 


VOLS. PRICE 
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6-10 (complete) 30.00 
11-13 (ea. vol.) 12.00 
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Dissertation Abstracts with the 13th index number, paper bound as the other 
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bound in hard covers: $8.00. Application for second-class mail privileges 
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AGRICULTURE 


AGRICULTURE, GENERAL 


THE EFFECT OF SYNTHETIC POLYELECTROLYTES 
ON SOME PHYSICAL AND BIOCHEMICAL 
PROPERTIES OF CERTAIN OHIO SOILS AND 
UPON YIELD AND COMPOSITION OF PLANTS 


(Publication No. 23,686) 


James Charles Engibous, Ph.D. 
The Ohio State University, 1952 


INTRODUCTION 


The beneficial effect of organic materials on soil 
structure has been traced to the microbial production of 
polyuronic acid salts and other closely related polysaccha- 
rides,'?*%%°s°97)8 ~— Since these naturally occurring sub- 


stances are in turn rapidly decomposed by microérganisms, | 


organic materials must be added to soil periodically to 
maintain good structure. 

Various synthetic materials which are able to aggre- 
gate soils have been examined as a Substitute for these 
microbially derived substances. Sodium’ and potassium” 
silicates, methyl cellulose” and carboxymethyl cellulose 
salts,” and the silicones (dimethyldichlorosilane)** are 
among the substances used. 

Although all of these synthetic conditioners have been 
shown to effect increases in soil aggregation, none of them 
has been adequately field-tested. In general, however, the 
silicates and the silicones act in a waterproofing manner, 
with concomitant undesirable soil moisture relationships. 
Methyl cellulose and carboxymethylcellulose resemble 
natural polysaccharidic materials in susceptibility to rapid 
decomposition by soil microorganisms. 

After screening over several hundred chemicals, the 
Monsanto Chemical Company has selected a group of high 
molecular weight, water-soluble, polymeric electrolytes 
that are effective soil aggregating agents in the extremely 
low concentrations necessary for practical use. In March, 
1950, the Ohio State University and the Ohio Agricultural 
Experiment Station initiated a broad investigation involving 
field, laboratory, and greenhouse phases, in an attempt to 
ascertain the extent to which these materials can be used 
to improve the structure of Ohio soils, increase crop 
yields, and decrease soil erosion. 

The study is a part of that broad investigation. It at- 
tempts to determine the rate and the method of application 
and incorporation of several conditioners on several 
“problem” soils, as well as to observe the effect of the 
polymers on soil aggregation, availability of mineral ele- 
ments, crop growth and yield, mineral absorption by plants, 
and effect on microbial activity. 


MATERIALS AND METHODS 


Soil Conditioners. The several conditioners called 
“Krilium” used in these experiments can be grouped as 
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follows: (1) CRD-126, -186, and -187; (2) CRD-189; and 
(3) CRD-190. All are hydrophilic vinyl polymers of the 
polyanion type. CRD-189 is the sodium salt of a hydro- 
lyzed polyacrylonitrile. The others are partial calcium 
and sodium salts of similar carboxylated polymers. All 
are water-soluble, slowly hygroscopic, yellowish- or 
grayish-white powders. 

Soils Used. All of the soils used in the greenhouse and 
laboratory phases of this study were collected from field 
plots on which conditioner tests were in progress. These 
included Miami silt loam, Brookston clay loam, and Pauld- 
ing clay. The Miami and Brookston soil areas are located 
on the Agronomy and Horticulture University Farms at 
Columbus, and the Paulding area is located in Paulding 
County, Ohio. 

Laboratory Methods. The laboratory study consisted 
of an examination of the relationships between the condi- 
tioners and the soil microflora. The soil percolation or 
perfusion apparatus was used. Ten-gram samples of 
Paulding soil were percolated with 100 ml. of water; the 
slight pressure necessary for the intermittent drenching 
of the soil served to aerate the sample, thus furnishing a 
constant supply of oxygen to the microflora. The carbon 
dioxide evolved from each soil unit was collected in a 
baryta trap and determined titrimetrically. 

Greenhouse Methods. Four greenhouse experiments 
were conducted: two on Miami soil, followed by two on 
Paulding soil. The first was a preliminary study to deter- 
mine whether high concentrations (0.50 per cent) of three 
conditioners, Nos. 186, 187 and 190, would have any dele- 
terious effects upon soybean plants. The experimental de- 
sign was a5 x 5 Latin square. 

The second Miami soil experiment was initiated to test 
the effect of conditioner No. 186 at four rates (0.00, 0.05, 
0.10 and 0.20 per cent) on soil aggregation and yield of two 
crops, Ladino clover and carrots. The design was a split 
plot randomized block with four replications of each crop. 

The third and fourth experiments involved treatments 
with four conditioners, Nos. 126, 186, 189 and 190, applied 
at a rate of 0.15 per cent. One experiment utilized com- 
mon ryegrass, with a design of three complete blocks, 
each containing four replications. One block was dis- 
mantled at each ryegrass cutting date. The primary pur- 
pose of this experiment was to test the effect of these con- 
ditioners on soil aggregation and availability of essential 
elements in the soil and on crop yield and inorganic salt 
absorption. 

The final greenhouse experiment was similar to the 
ryegrass experiment in objectives, but the design used 
was a 5 x 5 Latin square, and the crop was corn. The con- 
ditioners were applied either in the form of powder or in 
solution. Complete fertilizer applications accompanied all 
greenhouse and field experiments. 

Standard methods of chemical analysis were used 
throughout the determinations on soil and plant material. 
A modified Yoder procedure was used to determine the 
level of soil aggregation. 
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Field Studies. The field experiments are outlined 





briefly in Table L Soil aggregation and plant growth were 
followed throughout the experiments, and yield data col- 
lected at the time of harvest. 

Conditioner applications were made with a fertilizer or 
lime spreader, and, except for the top-dressed treatment 
in the Miami experiment, incorporated immediately with a 
disk or rototiller to a depth of four to six inches. 


Table I. Outline of soil conditioner field experiments. 





Experiment 


Soil Type 


Year 


Crop 


Design 





1 Miami 
silt loam 


Brookston 
clay loam 


Brookston 
clay loam 


Paulding 








1950 
1951 


1950 
1951 


1951 


1951 





Field corn 
Soybeans 


Turnips 
Potatoes 


Potatoes, 
Carrots 


Sweet corn, 
Red beets 





5 rep. randomized block 
5 rep. randomized block 


6 rep. factorial 
6 rep. factorial 


6 rep. randomized block 


6 rep. randomized block 


— 





RESULTS AND DISCUSSION 
Laboratory Studies. Carbon dioxide evolution data, as 





averages of four individual samples, appear in Table II and 


Figure 1. 


Table I. Effect of conditioners on Rate of COz2 evolution 
from 10-gram samples of Paulding clay.* 





Treatment 





Days 1 


4 


7 


mee C evolved as CO. 
10 


14 19 23 





Untreated 3. 
186/.15% 3. 
189/,15% 3. 





3 
6 
7 
e 





3. 
3 
3 


1 
3) 
1 


7.2 
8.1 
8.4 








8,5 
11.5 
9.1 





11.3 
13.0 
13.4 





14.7 
16.9 
18.3 


15.6 
20.4 
21.9 


16.8 
22.0 
22.9 














*All values are averages of 4 replications. 


CUMULATIVE WEIGHT (® 


UNTREATED 


126/0.15 % 


yl 


_f A 





2 


3 


4 5 


DIAMETER OF PARTICLES (mm) 


Fig. 1. Cumulative Particle-size Distribution of 
Paulding Clay Treated with Conditioner. 


Samples treated with conditioner yielded mare carbon 
dioxide than untreated samples. The effect of the cation 
added with the two conditioners was not taken into account 
in this experiment, nor was the extent of polymer decom- 
position ascertained. It is believed that owing to the small 
amounts added (about 8 mg. of carbon per sample), con- 
ditioner breakdown cannot be detected without employing 
radioactive techniques. Increased carbon dioxide evolu- 
tion from treated soil samples is attributed largely to the 
improved aeration accompanying increased water stability. 
Untreated samples slaked down and puddled, thus decreas- 
ing the amount of noncapillary soil pores, thereby hinder- 
ing the aerobic metabolic processes which are responsible 
for carbon dioxide evolution. 

Greenhouse Studies. Aggregation and plant yield data 
from the Miami soil experiments are summarized in Table 
III. It is evident that the soil conditioners markedly af- 
fected the state of aggregation. The aggregation value for 





Table III. Aggregation and crop yields - Miami silt loam 
treated with conditioners. 


Yield 


g./pot 
SOYBEANS 





Yield 


g./pot 
CARROT CLOVER 


Aggregation 
%>0.25mm. 


Aggregation 


Treatment |g 50.25mm. 


Treatment 





Untreated 
Verm/.5% 
186/.5% 89.8 
187/.5% 94.6 
190/.5% 93. 


L.S.D. (0.05) 
| (0.01) 


23,6 
27.9 


Untreated 


2.0 ° 2. 
° 186/.05% ° 3. 
2. 

3. 


186/.10% 
186/.20% 


N.S. 


























No. 186-treated soil at the rate of 0.20 per cent was 89.1, 
and at 0.50 per cent it was 89.8, indicating that a “satura- 
tion capacity” exists for polymer adsorption in soil. In 
the case of Miami silt loam, this capacity is about 0.20 
per cent. There were no Significant differences in plant 
yields, and no toxicity symptoms were noted at the high 
rates of application. 

Aggregation and plant yield data from the Paulding soil 
experiments are summarized in Table IV, and the particle- 
size distribution of this soil is shown in Figure 1. The 


Table IV. Aggregation and crop yields - Paulding clay 
treated with soil conditioners. 


RYEGRASS 


Aggregation 
Per Cent>0.25mm. 


07.3 
75.2 
86.9 
88.0 
89.6 


1.5 
2.0 





CORN 


nin 


Aggregation 
Per Cent>0.25mm. 





Yield 
g./pot 
5.0 


Treatment 





Untreated 
189/0.15% 
190/0.15% 
186/0.15% 
126/0.15% 


L.S.D. (0.05) 
(0.01) 

















conditioners not only effected an increase in total aggre- 
gation but shifted the distribution toward larger particles. 
This has been the characteristic effect of all conditioners 
used in the study. It is the predominance of these large 
particles (2.0 mm.) which gives treated soils a “crumb” 
appearance and good tilth (see Figure 2). 

There were no significant differences in the soil phos- 
phorus and potassium levels as the result of polymer 
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Fig. 2. “Tilth” of Miami silt loam, untreated (above) 
and treated with 0.50 per cent CRD-186.. 


a» — eo ¥ 7 " < ” * - 
< oS & . : 
Pe ee = a a Re 


treatment. CRD-186 and CRD-190 are partial calcium 
salts of carboxylated polymers, and the former supplied 
enough calcium to significantly raise the available calcium 
level in the soil. As would be expected, soil treatment with 
CRD-189 resulted in a very significant increase in the 
sodium level, since a 0.15 per cent application represented 
a 500 pound per acre application of sodium. 

In all greenhouse experiments and in many cases in the 
field, plants in polymer-treated soil germinated faster than 
plants in untreated soil, and in early growth stages were 
definitely superior to such plants in size, vigor, and gen- 
eral appearance. These differences disappeared before 
harvest date in the greenhouse; no significant yield in- 
creases resulted from conditioner applications. 

Absorption of inorganic salts by rye grass and corn was 
not affected in the same way by conditioner treatment. 
Phosphorus absorption by corn in No. 186-treated soil was 
significantly greater than with the other treatments, but no 
differences as the result of treatment were noted in rye 
grass. 

CRD-126 soil treatment resulted in increased calcium 
absorption by rye grass, but no differences were observed 
in corn. Rye grass absorbed three times as much sodium 
from No. 189-treated soil as from other treatments, but 
corn did not. Conditioner treatment did not affect potas- 
sium absorption by either crop. 





Although no differences were noted in corn, rye grass 
harvested from all conditioner-treated soils contained a 
Significantly greater amount of total nitrogen than rye 
grass from untreated pots. These data suggest that in- 
creased microbial activity in polymer-treated soil resulted 
in increased mineralization of nitrogen compounds. 

‘Field Studies. Field tests were established on several 
soils, utilizing several crops. That the effect of condi- 
tioner treatment was similar to that obtained in green- 
house studies is evident in Figure 3, which shows typical 
cumulative particle-size distribution data obtained from 
field experiments. 





100 


o° se 
7/7 
7 


(%) 
eee 


| te 





CUMULATIVE WEIGHT 


L i “an 


2 3 4 S 
DIAMETER OF PARTICLES (mm.) 


Fig. 3. Cumulative Particle-size Distribution of 
Brookston Clay Loam Treated with Different Rates of 
CRD-186. 





Tables V, VI, and VII combine aggregation values and 
yield data obtained from representative experiments. Sub- 
stantial corn yield increases resulted from conditioner 
treatment. The top-dressed polymer treatment did not af- 
fect corn yields. 


Table V. Aggregation and corn yields - Miami silt loam 
treated with CRD-186. 





Increase Increase 
Yield over over 
bu/A. | Untreated | Top-dress 


Aggregation 


Treatment %>0.25mm. 





Top-dressed 
Untreated 33,4 
186/0.02% 
186/0.10% 

Disk-mixed 
Untreated 
186/0,02% 
186/0.10% 

Rototilled 
Untreated 
186/0.02% 
186/0.10% 


L.S.D. (0.05) 
Between methods 
Between rates 
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Table VI. Aggregation and crop yields - Brookston clay loam 
treated with CRD-186. 


POTATOES | MARKETABLE CARROTS 
Increase 
Yield over 
Tons/A_ | Untreated 
% 


Untreated 36 212 15.4 -- 
186/0.10% 77 223 17.1 11 
186/0.20% 84 218 18.7 21 


L.S.D. (0.05) 4 N.S. 1.4 











U.S. No. 1 
Bu/A 


Aggregation 
%>v.25mm, 


Treatment 




















veo 


Potato yields were variable, and no significant differ- 
ences were noted. Gross carrot yield differences between 
treatments were not statistically significant, but upon 
grading the crop to marketable size it was found that sig- 
nificant yield increases resulted from soil conditioner 
treatment. 


Table VI. Aggregation and crop yields - Paulding clay 
treated with CRD-186. 


SWEET CORN RED BEETS 

Increase Increase 

Height over Wt./30 ft. over 

Untreated Untreated 
% % 


Untreated 45 | Bien ~ -- 
186/0.05% 85 21.3 76 15 
186/0.15% 94 24.4 102 30 








Aggregation 























Pronounced increases in height of corn and weight of 
red beets following polymer treatment of Paulding clay 
were noted. Owing to lateness of planting, neither crop 
reached maturity before frost damage, but at the time of 
harvest many of the beets in treated plots had attained a 
size suitable for table use (one inch or more in diameter), 
while beets in untreated plots were considerably smaller. 
The implications of this with regard to the potential use of 
conditioners in “forcing” vegetables are worth some re- 
search consideration. 


SUMMARY 


In all cases where polymers were added to mineral 
soils, pronounced, favorable changes in soil structure oc- 
curred. The magnitude of these changes was directly re- 
lated to rate of application and clay content of the soils. 
The stable aggregates formed in conditioned soils were 
large. Such aggregates improved permeability, infiltra- 
tion, aeration, and workability. 

For maximum soil-aggregating effect, conditioners 
must be thoroughly mixed with soil, preferably at a mois- 
ture content slightly below the field capacity. 

No toxicities as a result of polymer treatment were 
observed. Yield increases were not consistently obtained 
from the use of these materials. It is believed that sev- 
eral years’ data will be required before the role of syn- 
thetic soil conditioners in agriculture can be ascertained. 
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CHANGE IN THE RURAL AREAS OF 
ST. LAWRENCE COUNTY, NEW YORK 


(Publication No. 24,054) 


John Henry Foster, Ph.D. 
Cornell University, 1957 


In this study of agricultural change in St. Lawrence 
County, New York, emphasis has been placed on deter- 
mining (a) the nature and magnitude of recent and prospec- 
tive changes in the environment within which farmers of 
the county make their decisions; (b) the current and prob- 
able future responses of farmers to these environmental 
changes with regard to land use and farm organization; 
(c) the nature and importance of factors which may retard 
economically desirable responses to environmental 
changes, and (d) the probable rate of change in land use 
and farm organizational patterns in the county. The rela- 
tionship between resource productivity and farmer re- 
sponse has been a primary consideration. 
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Data were obtained primarily from a large systematic 
random sample of open country households and a small 
judgment subsample of representative farms. Numerous 
secondary sources provided data on environmental condi- 
tions and changes. In addition to common analytical pro- 
cedures, budgets showing income effects of specific farm 
adjustments were used in analysis. Estimates of aggre- 
gate input and output figures for the county in 1960 were 
based on all collected and analytical data and were ob- 
tained by predicting the status of each full-time farm in 
the systematic random sample. 

The more limiting physical environment and the dis- 
similarity in economic environment, caused largely by lo- 
cational factors, help explain differences between St. 
Lawrence County agriculture and that of other dairy areas 
of the state. Longer rotations, lower yields, lower aver- 
age milk sales per cow, more pronounced seasonal pro- 
duction patterns and greater emphasis on raising heifers 
for sale are all influenced by a lower price of milk, a 
higher price for concentrates and other shipped in sup- 
plies, lower real estate values and more limiting soils and 
climate in St. Lawrence County. 

Recent and prospective changes in both the economic 
and technical environment of farmers in the county and re- 
sponses which farmers have made and are expected to 
make are discussed in detail. Many recent environmental 
shifts are expected to continue at an accelerated pace be- 
tween 1955 and 1960 as a result of non-farm employment 
opportunities provided by construction work on the St. 
Lawrence Seaway and Power Projects. Economic and so- 
cial factors in St. Lawrence County agriculture which tend 
to slow response to environmental shifts are also dis- 
cussed. 

In describing St. Lawrence County agriculture as it 
existed in 1955 emphasis is placed on determining differ- 
ences among land class groups. Important differences in- 
clude size of business, mechanization levels, and income 
levels. This description is followed by a discussion of the 
income effects of increases in size of business, shifts in 
cropping systems, and increases in the level of milk sales 
per cow as shown by budgets. Emphasis is placed on de- 
termining farm conditions in which each alternative is 
more profitable and the proportion of farms with each set 
of conditions. 

Predicted aggregate input and output figures for 1960 
are presented in the final chapter. Decreases in the num- 
ber of farms of 25 percent and in the number of cows of 
six percent between 1955 and 1960 are anticipated. Total 
expenditure on concentrates and total milk are expected to 
remain unchanged. A 28 percent decrease in the agricul- 
tural labor force, which will be partially compensated for 
by anticipated increased mechanization, is foreseen. 
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MODIFIED CASE STUDIES ON THE INFLUENCE 
OF PRODUCTION COSTS ON NET RETURNS 
TO VEGETABLE GROWERS 


(Publication No. 24,202) 


Arthur Edward Gaus, Ph.D. 
University of Missouri, 1957 


Supervisor: R.A. Schroeder 


A considerable portion of the vegetable production in 
Missouri is of the market garden type, characterized by 
rather small acreages of many different vegetables. Con- 
centration of this type of vegetable production is generally 
found around metropolitan areas and towns of approxi- 
mately 10,000 or more. 

With the change in the market structure which has 
taken place in the past twenty years, viz., the disappear- 
ance of the corner grocery store and the appearance of 
the supermarket, there resulted a change in demand from 
small unit purchases to volume purchases of uniformily 
graded and packed produce. This change in the market 
structure was felt by the market gardener, who by the na- 
ture of his production, marketed small volumes of various 
grades and packs with considerable variation in quality. 

To help in understanding the problems confronting 
market gardeners, a study of the factors influencing net 
profits from vegetable crops with particular emphasis on 
the role of production costs was proposed. A detailed 
study was initiated with the cooperation of vegetable pro- 
ducers in St. Louis County, Missouri, with the major por- 
tion of the field work recorded in the 1952 season. 

With daily grower recordings of labor and equipment 
used in performing operations pertaining to the production 
of specified vegetable crops and information secured on 
supply costs and other capital expenditures, total produc- 
tion costs were calculated for some ten different vegetable 
crops in twenty-one modified case studies. Price data 
were obtained from St. Louis market reports for a six 
year period, 1946 through 1951. Combined with yield data 
obtained from grower records, gross and net returns per 
acre could be calculated. 

Expenditures for labor accounted for the greatest pro- 
duction cost. With the exception of sweet corn, labor costs 
varied from 40 to 60 percent of the total production costs. 
Much of the labor expenditure was contained in the har- 
vesting operations. Such vegetable crops as staked to- 
matoes, cauliflower, cabbage, sweet potatoes, and egg- 
plant had fairly high pre-harvest costs in plant production 
and special cultural practices. Other crops such as rad- 
ishes, cantaloupes, sweet corn, spinach and green onions 
had rather low pre-harvest costs. 

Land costs were rather high, varying from a low of 
four percent to a high of forty percent of the total cost of 
production. Suburbanization of much of the farm land in 
St. Louis County with the resultant high land values and 
taxes account for the high land costs. 

Capital expenditures generally varied between 25 and 
35 percent of the total cost of production. Plant produc- 
tion costs, fertilizer, and depreciation comprised the 
larger capital expenditures. 

It was concluded from this study that there are many 
factors influencing net profits from the production of vege- 
table crops. Net income varies from crop to crop, farm 
to farm and year to year. Of the three factors primarily 
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responsible for net returns to growers, viz., price, yield, 
and cost of production, price and yield are the most vari- 
able and as such contribute the greatest impact upon net 

returns. 275 pages. $3.55. Mic 57-4385 


INFLUENCE OF CONTINUOUS CROPPING ON THE 
FIXATION AND RELEASE OF POTASSIUM 
BY THREE PENNSYLVANIA SOILS 


(Publication No. 24,012) 


Earl Habecker Grissinger, Ph.D. 
The Pennsylvania State University, 1957 


An understanding of the utilization of potassium by the 
crop is the ultimate goal in any study of potassium fertility 
of soils, therefore, a full knowledge of the various forms 
of potassium in the soil is necessary. A study of the po- 
tassium available to the crop at any particular time must 
be supplemented with a study of the unavailable potassium 
and, more importantly, a study of the interdependencies of 
the various forms of potassium. The interdependency of 
these forms is manifested as potassium fixation and re- 
lease. 

The available forms of potassium in the soil are the 
water soluble and exchangeable potassium, and the un- 
available or more properly termed difficulty available 
forms are the acid soluble and acid insoluble potassium. 
These four forms are not independent but exist in a dy- 
namic equilibrium according to the reaction, water soluble 
K = exchangeable K <5 acid soluble K > acid insoluble 
K. Since this equilibrium situation is the governing factor 
of potassium fixation and release, the values for the fixa- 
tion or release of potassium can be determined for the 
equilibrium situation between any two of the four forms of 
potassium. In this experiment the fixation and release of 
potassium were measured for the equilibrium exchange- 
able K = acid soluble K and the equilibrium acid soluble 
K = acid insoluble K. 

Three soils; a DeKalb, a Hagerstown, and a Teas- 
Edom; containing varying concentrations of kaolin, quartz, 
expanding vermiculite, hydrous mica, and difficultly col- 
lapsible vermiculite, were selected for this study. The ob- 
jectives were (1) to determine the degree of fixation and 
release of potassium in the soils indicated, (2) to deter- 
mine the relation between the fixation and release of po- 
_tassium and the associated clay mineral characteristics of 
the soils, and (3) to compare the fixation of potassium as 
determined by laboratory methods with that observed under 
greenhouse conditions. 

The fixation and release of potassium associated with 
the equilibrium exchangeable potassium <> acid soluble 
potassium and the fixation and release of potassium as- 
sociated with the equilibrium acid soluble potassium => 
acid insoluble potassium were found to be equal. This was 
caused by the constant acid soluble values for each soil 
during the greenhouse experiment. The acid insoluble po- 
tassium was not available but served as a reserve of po- 
tassium for the ryegrass. 

The potassium fixation capacities of the soils were re- 
lated to the type of vermiculite present in the clay mineral 
fraction of the soils studied. Easily collapsible vermicu- 
lite was associated with high potassium fixation capacities 





of the soil and difficulty collapsible vermiculite was as- 
sociated with low potassium fixation. 

The fixation of potassium was also associated with the 
moisture content of the soil, potassium fixation increasing 
with decreasing water content of the soil at a rate typical 
for each soil. 

The release of potassium was related to both the hy- 
drous mica content of the clay fractions and the total po- 
tassium values of the soils. 

The fixation and release of potassium for any particular 
soil are not necessarily related. The Teas-Edom, DeKalb, 
and Hagerstown soils were characterized by being a low 
fixer and high releaser of potassium, a high fixer and high 
releaser of potassium and a low fixer and low releaser of 
potassium respectively. (1) Also, the ryegrass yields for 
the three soils were more closely related to the potassium 
releasing abilities of the soils than to their fixation ca- 
pacities. 111 pages. $2.00. Mic 57-4386 


THE INFLUENCE OF DRAINAGE ON THE 
MINERALOGICAL COMPOSITION OF SEVERAL 
SOIL CATENAS IN PENNSYLVANIA 


(Publication No. 24,812) 


Leon Joseph Johnson, Ph.D. 
The Pennsylvania State University, 1957 


A priori internal drainage by controlling the volume of 
water moving through soil materials should influence the 
rate of hydrolysis and leaching taking place within soil 
profiles. Hence, an investigation of the differences that 
may occur in the intensity of weathering of minerals in 
soils developed from similar parent material but with 
differential internal drainage (soils within a catena) may 
provide insight into this problem. Therefore a study of 
several soil catenas from Pennsylvania was initiated in 
order to: (1) determine if internal drainage may have any 
influence on the profiles developed by the weathering of 
the various soil materials studied, (2) check the validity 
of the soil catena concept as employed in the field with re- 
spect to the profiles investigated, (3) detect the possible 
occurrence of polygenetic profiles or discontinuities 
within the profiles examined, and (4) obtain information 
on clay mineral associations in soils. 

Two soil series within four catenas were sampled and 
also two soils developed from dissimilar but related parent 
material. The soil series studied and the parent materials 
are as follows (well drained soil presented first): (1) Al- 
lenwood and Shelmadine - acid sandstones and shales from 
Jerseyan glacial till, (2) Montalto and Watchung - Triassic 
diabase, (3) Penn and Croton - Triassic red shale and 
sandstones of the New Oxford formation, (4) Langford and 
Erie - calcareous Wisconsin glacial till and, (5) Caledonia 
- aporhyolite and “Wet” Caledonia - sericite schist. 

A minerological analysis was made on the very fine 
sands, silts, and clays by use of the petrographic micro- 
scope and X-ray analysis. The total K2O content and ca- 
tion exchange capacity of the clay separates were deter- 
mined. Mechanical analyses and pH measurements were 
also made of the soil horizons. 

The following conclusions were reached: 

1. The influence of internal drainage was conditioned 
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by the parent material. The most pronounced differences 
occurred in the soils derived from basic igneous rocks. 

In the well drained Montalto soil kaolin is the predominant 
clay mineral whereas in the poorly drained Watchung a 
montmorillinitic mineral is characteristic. Differences 
are less evident in soils derived from sedimentary rocks 
and were of degree but not kind. Poor internal drainage 
impeded leaching and resulted in a less intense weathering. 

2. The catenary association of the majority of the soils 
was verified by the very similar composition and distribu- 
tion of minerals in the very fine sands. The Penn and 
Croton soils contained differences that were related to 
variations in the lithology of the parent rock. 

3. Evidence for profile discontinuities was found in 
the Allenwood, Shelmadine, and Croton soils. 

4. The Montalto soil series appeared to be of quite 
variable origin and would be an interesting problem for 
future investigation. 

5. Clay mineral associations are controlled by parent 
material and climate. Kaolin was the principal weathering 
of the diabase and aporhyolite in southeast Pennsylvania, 
in conjunction with good internal drainage. In soils derived 
from sedimentary rocks, kaolin and illite were for the part 
inherent from the parent material. [lite is the source ma- 
terial which weathers to form the greatest percentage of 
the vermiculite and chlorite in the soils. Chlorite is also 
inherent from and characterisiic of the parent material. 
Clay-size quartz forms in situ as a product of weathering 
in the soils studied. Montmorillinite is associated with a 
high base status and poor internal drainage. A 14 
chlorite-like mineral appears to be an end-product of the 
mica weathering sequence. 

131 pages. $2.00. Mic 57-4387 


THE EFFECT OF A HOT CURING TECHNIQUE 
AND VARIOUS ADDITIVES ON COLOR 
DEVELOPMENT, COLOR STABILITY AND 
ORGANOLEPTIC CHARACTERISTICS 
OF CURED HAMS 


(Publication No. 24,207) 


Auttis Marr Mullins, Ph.D. 
University of Missouri, 1957 


Supervisor: H, D. Naumann 


Since the advent of self-service merchandising of pre- 
packaged meats, fading or discoloration of cured meat 
products has become a problem of great concern to the 
- meat industry. Several investigators have studied the ef- 
fect of various ingredients and processing methods on 
these prefinished products. 

The objective of this investigation was to study the ef- 
fect of a hot curing technique and various additives on 
cure penetration, color development, color stability and 
palatability factors in cured hams. 

Experiments were conducted utilizing hams from both 
chilled and unchilled pork carcasses. The chilled ham 
weight was approximated for each carcass by multiplying 
the unchilled carcass weight (packer style) by 19 and 18 
per cent for U. S. 1 and U. S. 2 carcasses, respectively. 
The right hams were injected through the femoral artery 





immediately after slaughter without removing the hams 
from the carcasses. The curing solutions used included 
the regular curing ingredients (salt, sugar and nitrite) 
plus sodium ascorbate, sodium hexametaphosphate and 
calcium lactate-lactic acid. The left ham of each carcass 
was removed after chilling for twenty-four hours and in- 
jected with similar curing solutions in the normal arterial 
injection procedure. Chilled hams were also injected with 
a regular curing solution to serve as controls. The treated 
hams were in cure for forty-eight hours and the control 
hams were in cure for ninety-six hours prior to being 
placed in the smoke-house. All hams were heated to an 
internal temperature of 142° F, and given a light smoke. 

Center ham slices were tested for residual nitrite and 
sodium ascorbate. Center slices were also displayed for 
forty-eight hours under thirty foot-candles of light in 
order to study color stability. Center slices from com- 
mercially cured hams were used in each experiment for 
comparison with the experimental treated and control ham 
slices. 

Cure penetration, as measured by color development 
or uniformity of color, and color stability were evaluated 
by members of the University of Missouri Meat Section 
Staff. Saltiness, flavor, juiciness and tenderness of cooked 
ham slices were evaluated by a sensory panel. 

Sodium ascorbate and/or sodium hexametaphosphate or 
calcium lactate-lactic acid did not result in any improve- 
ment in cure penetration as judged by the color panel. 

Hams injected prior to chilling were slightly more 
uniform in color than corresponding hams injected after 
chilling. 

Sodium ascorbate and/or sodium hexametaphosphate or 
calcium lactate-lactic acid did not prevent or retard dis- 
coloration when incorporated into the curing solution. No 
residual ascorbate was found in the treated hams. 

Discoloration was delayed up to forty-eight hours when 
the ham slices were sprayed with a five per cent solution 
of sodium ascorbate or when dipped in a solution of so- 
dium ascorbate-sodium nitrite mixture. Residual nitrite 
was found in all the ham slices tested. 

There was no Significant difference in the pH value of 
the control or commercially cured hams and those treated 
with the various additives. 

There was no Significant difference between the palata- 
bility scores for saltiness, flavor or juiciness in the 
treated hams and the commercially cured hams or experi- 
mental control hams. 

The hams receiving sodium ascorbate in the curing so- 
lution were significantly more tender (.01 level) than any 
of the other hams. 

Hams cured by injecting the curing solution into the 
unchilled ham immediately after slaughter compared very 
favorably with the control hams which were cured by con- 
ventional curing techniques. 
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BIOLOGICAL AND ECOLOGICAL STUDIES OF 
THE SEED CHALCID, BRUCHOPHAGUS GIBBUS 
(BOH.), WITH PARTICULAR REFERENCE TO 
POPULATIONS ASSOCIATED WITH BIRDSFOOT 
TREFOIL, LOTUS CORNICULATUS L., IN NEW YORK 


(Publication No. 24,057) 


Herbert Henry Neunzig, Ph.D. 
Cornell University, 1957 








The seed chalcid, Bruchophagus gibbus (Boh.), feeds as 
a larva within the developing seeds of a number of plants 
of the family Leguminosae. The present investigation was 
conducted to collect basic biological and ecological data 
concerning populations of the insect associated with birds- 
foot trefoil, Lotus corniculatus L., in New York. 

Oviposition by the seed chalcid within the seeds of 
birdsfoot trefoil occurs about 5 to 10 days after pollination 
of the floret, when the legume is long and slender. The in- 
cubation period of the egg in the field during midsummer 
in north central New York was found to be 5 to 6 days. 
Eggs incubated in the laboratory under conditions of 22° C. 
and 100 percent relative humidity completed their develop- 
ment in 4 to 6 days. 

Larvae of the seed chalcid pass through 5 instars. Dur- 
ing midsummer in north central New York, larval develop- 
ment requires approximately 24 days. Larval feeding is 
usually completed coincident with the hardening of the seed 
and the yellowing of the birdsfoot trefoil legume. 

Two to 3 days are passed in the prepupal stage, and ap- 
proximately 9 days in the pupal stage in the field during 
midsummer. In the laboratory, the rate of development of 
prepupae and pupae increased approximately 4 times with 
a 10° increase in temperature from 19 to 29° C., and as a 
general rule the higher the relative humidity the shorter 
the period of transformation into the adult stage. 

The ratio of male to female seed chalcids occurring in 
all stands of birdsfoot trefoil sampled was approximately 
1 to 1. 

Seed chalcids developing from birdsfoot trefoil seed 
apparently do not mate with seed chalcids utilizing alfalfa, 
Medicago sativa L., as a host plant. Virgin females from 
the seed of either host caged with males from the seed of 
the other host produced only male progeny, indicating 
parthenogenetic reproduction. 

Birdsfoot trefoil and other Lotus species appear to be 
the only host plants of seed chalcid populations associated 
with birdsfoot trefoil. Seed chalcids obtained from birds- 
foot trefoil seed did not oviposit within alfalfa or red 
clover, Trifolium pratense L., seed. In addition to L. 
corniculatus, seed chalcids from birdsfoot trefoil seed 
readily accepted the developing seeds of L. tenuis Waldst. 
& Kit., L. uliginosus Schk., and L. hispidus Desf. as ovi- 
position sites. ng 

The average number of eggs laid by female seed chal- 
cids obtained from birdsfoot trefoil seed, under insectary 
conditions, was 52.6. 

In the field, in midsummer, under conditions simulating 
those of the natural environment, female seed chalcids 
from birdsfoot trefoil lived on the average 16.8 days, and 
males lived on the average 10.2 days. 

Seed chalcids developing in birdsfoot trefoil seed in 
north central New York may have from 1 to 3 generations 
each year. 

The following parasites are associated with the seed 






































chalcid within the seeds of birdsfoot trefoil: Tetrastichus 
bruchophagi Gahan, Habrocytus medicaginis Gahan, Am- 
blymerus bruchophagi Gahan, Eupelmella vesicularis 
(Retzius), and Eupelmus allynii (French). T. bruchophagi 
is the most important natural control agent, destroying on 
the average 8.9 percent of the seed chalcids present in 
stands of birdsfoot trefoil grown for seed production. 
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EFFECTS UPON THE KIDNEYS OF LONG TIME 
FEEDING OF MILK AND SODIUM BICARBONATE 
TO RATS AND HAMSTERS 


(Publication No. 24,776) 


Poonsakdi Sambhavaphol, Ph.D. 
Cornell University, 1957 


Three experiments were run with white rats and ham- 
sters to determine if these species may be useful for the 
study of kidney calcification and calculi formation in the 
bladder. These two species were fed for periods up to 16 
months upon diets of fresh milk supplemented with sodium 
bicarbonate. Some groups were also given supplements 
of sucrose and cellulose. 

At the end of varying periods the animals were killed. 
The kidneys and bladder were studied carefully by es- 
tablished methods used in histology as well as by gross 
dissection. 

The white rat has proved to be a useful animal for the 
study of the calcification of kidney tissues and the forma- 
tion of calculi in the bladder. Diets of whole milk supple- 
mented with sodium bicarbonate in amounts used for the 
treatment of human ulcers, are useful for the production 
of kidney calcification. Female rats are more subject to 
calcification of the kidneys than are males. Male rats are 
more prone to the formation of calculi in the bladder than 
are female rats. 

Hamsters suffer little from kidney degeneration when 
fed diets of milk and bicarbonate, in contrast to the white 
rat. Hence this species is useful because it resists kidney 
deterioration. 

Both rats and hamsters are liable to suffer from the 
formation of hair balls in the stomach when fed diets of 
liquid milk. Hamsters under such conditions, suffer more 
than rats. The formation of these hair balls can be pre- 
vented by feeding some source of cellulose such as ground 
cellophane. 

Tooth decay was found in rats fed sugar separately 
from milk but did not occur in rats fed milk containing 
dissolved sucrose. One case of a decayed tooth was found 
in a hamster fed sucrose in solution. 

One attempt to reverse the calcification of the kidneys 
in rats by changing to a solid diet failed to give any evi- 
dence of potential reversal of this form of pathology of the 
kidneys. | 

A study of bone densities gave no evidence that bicar- 
bonate fed with milk led to less dense bones. 
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GRANULAR INSECTICIDE CARRIERS. A STUDY 
OF SOME PHYSICAL AND CHEMICAL PROPERTIES 
INFLUENCING STABILITY AND EFFECTIVENESS 
OF INSECTICIDAL FORMULATIONS 


(Publication No. 22,549) 


Pasquale Richard Sferra, Ph.D. 
Rutgers University, 1957 


An evaluation program to determine the relative merits 
of different granular materials as insecticide carriers was 
begun with this study. 

In 1954, 1955, and 1956 twenty different granular formu- 
lations were tested for control of the European corn borer 
on sweet corn. Parathion on tobacco granules gave excel- 
lent control during all three seasons and several other for- 
mulations tested during one season were very effective. 
Eight formulations, seven made with clay carriers and one 
made with tobacco, produced phytotoxic effects. 

The release rate of DDT into distilled water from three 
commercial formulations was determined for a series of 
soaking periods of up to eight hours. Tobacco granule for- 
mulations, solvent-impregnated and fused, released more 
DDT during every soaking period than a solvent-impreg- 
nated attapulgite formulation. Release of DDT into dis- 
tilled water during one-hour soaking periods was deter- 
mined for solvent-impregnated granular formulations pre- 
pared by the author. Granular carriers were rated in the 
following order of decreasing DDT release: bentonite, AA 
RVM attapulgite, A LVM attapulgite, tobacco Pikes Peak 
Clay, and talc. 

Release of DDT from bentonite and attapulgite formula- 
tions containing a non-ionic wetting agent was hindered, 
whereas the additive had the opposite effect upon tobacco 
formulations. 

The compatibility of DDT with three granular carriers, 
viz., tobacco, attapulgite, and bentonite, varied according 
to the type of carrier used and the method of formulation 
employed. The most severe breakdown of DDT occurred 
during the fusion of the toxicant with attapulgite granules. 
Several methods were investigated to render attapulgite 
safe for fusion with DDT. 

Changes in the swelling properties of bentonite granules 
were produced by heat-treating the granules before ex- 
posure to distilled water and also by placing untreated 
bentonite in different concentrations of calcium chloride 
and sodium chloride solutions. Other properties investi- 
gated were pH values and bulk densities of the granular 
materials. 

An extensive literature review covering control experi- 
ments with granular formulations and the physical and 
chemical properties of attapulgite and bentonite is included. 
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PHYSICAL COMPOSITION OF SWINE 
DURING GROWTH AND FATTENING 
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Supervisor: H. D. Naumann 


For many years, studies have been conducted by in- 
vestigators in different countries for the purpose of de- 
veloping procedures to accurately predict the yield of fat, 
lean, and bone in live hogs and/or their carcasses. Many 
techniques have been employed to characterize the com- 
position of pork carcasses; namely, (a) percentage or 
weight of primal cuts, (b) the relationship between linear 
and areal carcass measurement, to the yield of carcass 
fat and lean, (c) specific gravity, biopsy, histological, 
physical dissection techniques, and chemical analyses of 
specific tissues, and (d) the relationships between body 
composition and various constituents of body fluids. There 
is general agreement about the relationships determined, 
but their predictive values are low. 

Earlier investigations indicated that the fat, lean and 
bone components ef the ham obtained from 200-220 pound 
hogs provide an excellent index of carcass composition. 

This study was conducted to investigate the progres- 
Sive increase of fat, lean and bone and the associated 
changes in carcass measurements of hogs slaughtered at 
90, 100, 200, 250, 300 pounds live weight. Each of the six 
weight groups contained twelve hogs. These seventy-two 
hogs were fed ad libitum. The ration contained approxi- 
mately sixteen per cent crude protein from weaning until 
100 pounds live weight was attained. Thereafter, the hogs 
were fed a ration which contained approximately twelve 
per cent protein. 

The yield of wholesale cuts and the separable fat, lean 
and bone tissues of the ham were utilized for expressing 
the physical composition of the pork carcasses. The rela- 
tionships of linear and areal carcass measurements to 
carcass yields, the specific gravity technique as a meas- 
ure of carcass composition, and the per cent fat, water 
and residue of ham lean were investigated. Appropriate 
data were obtained from various publications and converted 
to comparable units to supplement the data and results of 
this study. The data obtained were analyzed by the analy- 
sis of variance and correlation techniques. 

The increase of carcass weight, wholesale cuts and 
ham tissues as well as the increase of carcass measure- 
ments differed with respect to one another during growth 
and fattening. 

The area of fat, lean and bone of the proximal end of 
the ham were indicative of the weight of their respective 
tissues in the ham. The fat, lean and bone tissues of the 
ham, raised to given mathematical powers, were propor- 
tional to the fat, lean and bone tissues of the carcass. For 
a given increase in ham circumference the ham fat area 
increased approximately twice that of the ham lean area. 

The actual weights and measurements of the carcasses, 
wholesale cuts and ham tissues increased during growth 
and fattening. However, the per cent of fat cuts and ham 
fat tissues increased during growth and fattening. Simi- 
larly the measurement ratios, ham and lean area/total 
ham end area decreased; whereas, ham end fat area/total 
ham end area increased. 
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The barrows were more highly finished than the gilts 
at each of the six slaughter weights. 

The specific gravity of the carcass, ham and loin de- 
creased as the yield of fat increased. The specific gravity 
of the ham lean was not highly associated with the per cent 
fat (ether extract) of the ham lean. 

The equation, log Y = log a+ b log X, was used to ex- 
press the increase of carcass measurements and weights 
during growth and fattening. | 
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SOME FACTORS WHICH INFLUENCE THE 
SYNTHETIC AND DIGESTIVE PROCESSES IN 
THE RUMEN OF YOUNG DAIRY CALVES 


(Publication No. 23,681) 


Harry Russell Conrad, Ph.D. 
The Ohio State University, 1952 


There are three important functions carried out as a 
result of the microbial metabolic processes which nor- 
mally occur in the rumen of cattle: 1) the digestion of cel- 
lulose and other carbohydrates of the plant to produce the 
short chained volatile fatty acids which are subsequently 
absorbed through the rumen wall and utilized as energy; 

2) the synthesis of most of the known B-complex vitamins 
and vitamin K; 3) the synthesis of a high quality protein 
through bacterial and protozoal assimilation of the crude 
protein and other nitrogen compounds of feedstuffs for 
building cells which can be digested later by the host ani- 
mal. In consideration of these functions, the development 
of a mature type rumen flora and fauna early in the life of 
the calf by employing special management and feeding prac- 
tices seems to be a natural way of meeting part of the nu- 
trient requirements of the calf. 

Pounden and Hibbs’’* have showed that the mature type 
rumen microflora and microfauna normally found in the 
rumens of mature adult cattle failed to develop when the 
amount of grain eaten exceeded the amount of hay eaten. 

In addition, it was found that calves segregated from adult 
cattle failed to develop the mature type of rumen flora and 
fauna because the natural source of inoculation was lacking. 
A high roughage program of feeding calves has been de- 
veloped based on these findings.’?*?* 

This program, because of the extensive use of rough- 
ages and home grown feeds, is economical since it elimi- 
nates the need for milk or milk substitutes after calves 
are about seven weeks of age. It is assumed that amino 
acid, B-complex vitamin, and energy requirements are 
met or at least adequately supplemented by the digestive 
and synthetic processes of the microorganisms of the ru- 
men. 

The next logical step in studying the nutrition of calves 
on the high roughage system seemed to be an investigation 
of the adequacy of various nutrients considered to be criti- 
cal and how the adequacy of these nutrients may be in- 
fluenced by the components of the ration and the manage- 
ment of the calf. | 





EXPERIMENTAL 


Studies of the synthesis of some of the B-complex vita- 
mins, the metabolism of nitrogen, and carbohydrate fer- 
mentation in the rumens of calves have been carried out. 

The following measurements were employed to deter- 
mine the effects of roughage feeding, rumen inoculations, 
various grain and mineral supplements, and aureomycin 
in the calf’s feeding program on rumen synthesis and di- 
gestion: 1) the extent of cellulose digestion; 2) the ap- 
parent digestion of protein coupled with nitrogen balance 
studies; 3) the level of various B-vitamins found in the ru- 
men contents and its correlation with B-vitamin excretion 
in the urine; 4) the determination of total volatile fatty 
acid concentration in the rumen; and 5) the measurement 
of rumen DH. 

Young dairy calves in which special efforts were made 
to develop their rumens by management and feeding prac- 
tices proved to be a satisfactory tool for studying rumen 
digestive and synthetic processes. 

Composited rumen samples drawn at three different 
times during the day and strained through cheesecloth 
were used as the assay material for measuring synthesis 
of the B-complex vitamins in the rumen. 


FACTORS WHICH INFLUENCE THE SYNTHESIS 
OF CERTAIN B-COMPLEX VITAMINS IN THE 
RUMEN OF CALVES FED HIGH ROUGHAGE RATIONS 


The favorable effect of the high roughage rations in 
stimulating the synthesis of thiamine and riboflavin in the 
rumen of calves was demonstrated. Rumen samples from 
calves, ranging in age from 5 to 43 days, on high roughage 
and whole milk rations were analyzed for thiamine and 
riboflavin. The five calves which were eating less than 
one-tenth pound of the roughage ration per day had thia- 
mine and riboflavin levels of 3.4 to 9.3 microgram percent | 
and 31.5 to 78.0 microgram per cent respectively, while 
twelve calves eating more than one-tenth pound of hay 
daily had levels varying from 18.3 to 53.9 microgram per 
cent for the thiamine and 101.5 to 254.0 microgram per 
cent for riboflavin. 

In paired comparison experiments the four rumen in- 
oculated calves were compared with four uninoculated 
calves segregated from other animals which are the natu- 
ral source of inoculation. The pantothenic acid and ribo- 
flavin determination on urine and rumen samples showed 
that no significant differences existed between the levels 
of the rumen-inoculated and uninoculated calves. On the 
other hand, the thiamine excretion and the thiamine level 
found in the rumen of the inoculated calves were markedly 
increased over the levels of their uninoculated pair mates. 
The average daily excretion of thiamine in seven urine 
samples collected over a one month period was 1.89 milli- 
gram for the rumen-inoculated calf and 0.48 milligram for 
the uninoculated calf. Rumen contents drawn by stomach 
tube contained an average of 9.8 and 27.1 microgram per 
100 cc. respectively for the uninoculated and rumen- 
inoculated calf. 

No differences occurred in daily thiamine excretion 
between inoculated and uninoculated calves when milk and 
high grain rations were fed. 

Rumen samples were taken from Jersey calves fed a 
simplified mixture of grain concentrate in different pro- 
portions with mature timothy hay. Thiamine was synthe- 
sized in maximum quantities when a 4:1 ratio of hay to 
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grain was fed. The synthesis of riboflavin increased pro- 
portionally with increased amounts of grain concentrate 
until a ratio of 2:1 was reached after which a constant level 
was maintained. The synthesis of thiamine decreased when 
the proportion of grain was increased to high levels. The 
explanation for this phenomenon is not readily discernible 
from available information. Hunt et a.” observed that 
thiamine synthesis in the rumen was difficult to measure 
and suggested that it was probably destroyed. From our 
observations it would appear that thiamine and riboflavin 
increase with increased grain feeding to a maximum which 
is associated with increased amount of protein nitrogen 
and readily available carbohydrates. This has been ob- 
served by other investigators” and is associated with in- 
creases in rumen bacterial populations.° When 4:1, 3:2, 
and 2:3 ratios of hay to grain were fed utilizing a good 
quality of mixed clover-timothy hay, no significant differ- 
ences were observed in either the thiamine or riboflavin 
level in the rumen or excretion in the urine between groups 
fed different ratios. However, when two calves were 
changed directly from the 2:3 ratio to the 4:1 ratio, the 
thiamine level in the rumen decreased sharply to the level 
equivalent to that found in the feed and, in addition, the 
urinary excretion of thiamine was depressed to less than 
half the level found for the control animals. 

Urea fed to Jersey bull calves at the rate of 22 grams 
per day enhanced the synthesis of riboflavin in the rumen 
but this was not reflected by higher levels in the urine. 
Bonemeal, ammonium phosphate, alfalfa ash, and sodium 
sulfate supplements did not depress or augment thiamine, 
riboflavin, or pantothenic acid synthesis in the rumen as 
judged by rumen levels and urinary excretion before and 
after supplementation. 

The inclusion of wheat bran and oats and additional 
wheat bran in a basal ration of corn and soybean oil meal 
increased the synthesis of riboflavin. Thiamine was not 
affected. 

Aureomycin fed in the grain ration at the rate of 20 
milligrams per pound of dry feed did not appear to affect 
the rate of thiamine synthesis. 

Based on the analysis of various fractions of rumen 
contents separated by centrifugation, the thiamine and 
riboflavin produced in the rumen appear to be bound in the 
cells of the rumen microorganisms. Their utilization as 
nutrients, therefore, would depend on the subsequent di- 
gestion of the bacterial cells. 

The experiments emphasize the importance of hay in- 
gestion, the presence of suitable rumen microorganisms, 
and the need for adequate protein and energy in the ration 
for the stimulation of vitamin synthesis. Studies in which 
the thiamine and riboflavin level of composited rumen 
samples taken thrice daily was determined and in which 
the total amount of vitamin recovered in the rumen of 
calves was measured showed that the rumen microflora 
and microfauna of high roughage fed calves possess the 
ability to synthesize these vitamins. The synthesis of ribo- 
flavin appeared to follow the general growth of rumen mi- 
croorganisms. Thiamine synthesis is more complicated 
and difficult to measure. Some authors have proposed that 
thiamine may not be synthesized in the rumen.* Others 
have suggested that it is synthesized and destroyed or ab- 
sorbed from the rumen. The latter possibility seems un- 
likely since little or no free thiamine was found in rumen 
juice. Also, the centrifuged rumen juice was found to be 
relatively free of this vitamin after passing through a bac- 





terial filter. Thiamine is a member of a co-enzyme sys- 
tem and, therefore, would not. likely appear as an exo- 
enzyme in rumen digestion. 

From a study of the data presented, the theory of thia- 
mine destruction seems applicable in a certain sense. 

There was a tendency for thiamine synthesis to follow 
a cycle which was not associated with the period of rapid 
fermentation of readily available feeds. Either micro- 
Organisms having a high thiamine requirement multiply at 
the expense of the thiamine producing types, or the micro- 
Organisms metabolize their thiamine stores in the rapid 
fermentation process. : 

The role played in the synthesis of thiamine by the 
presence of well-balanced microflora and microfauna 
characteristically found in the rumens of normal adult 
cattle was strikingly indicated. On the other hand, the 
balance of “indicator” microorganisms described by 
Pounden and Hibbs* seems to be unrelated to riboflavin 
synthesis. 

Since the variations in the synthesis of thiamine may 
be of some practical significance in calf nutrition, further 
investigations on the relation of thiamine synthesis in the 
rumen to the growth and health of the calf appear to be 
warranted. 


PROTEIN DIGESTION AND NITROGEN BALANCE 
IN HIGH ROUGHAGE FED CALVES 


The apparent digestibility of protein increased when 
the ration contained a higher proportion of grain concen- 
trate. Four to 1, 3:2, and 2:3 ratios of hay to grain were 
fed. Second cutting alfalfa and mixed clover-timothy hay 
were utilized for the hay portion. The average coefficient 
of digestibility of protein was found to be approximately 9 
to 12 per cent higher when alfalfa hay was utilized as a 
roughage than when a mixed clover-timothy hay was used. 

The nitrogen balance data showed that the retention of 
nitrogen was not appreciably affected by the differences 
in the apparent digestibility of protein between hays. On 
the other hand, the differences in retention between the 
group receiving a 4:1 ratio and the group receiving either 
a 3:2 or 2:3 ratio were significant. It was concluded that 
the daily retention of nitrogen by the calves studied was 
significantly affected by the level of grain concentrate in 
the ration independent of the type of hay fed and the coef- 
ficient of apparent digestibility. There was no evidence 
that rumen function played a direct role in the daily reten- 
tion of nitrogen by calves. 

The influence of rumen inoculations on the excretion 
or retention of nitrogen in high roughage fed calves was 
investigated. The apparent absorption of protein was 
markedly increased by rumen inoculations on low protein 
rations, especially when the protein source was largely 
hay. This was shown by the higher digestion coefficients 
obtained for a rumen-inoculated calf compared to a simi- 
larly fed but uninoculated calf. 

Further proof resulted when an uninoculated calf was 
later inoculated and the apparent digestibility was found 
equal to that previously found for the control calf on the 
same ration. 

The increased absorption of nitrogen seemed to have 
little measurable effect on the daily retention of nitrogen. 
Although the average level of retention was slightly higher 
in the rumen-inoculated calf, the results were quite vari- 
able from trial to trial and rumen inoculation later did not 
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seem to have an appreciable effect. The additional nitrogen 
absorbed by the inoculated calf appeared in the urine. For 
example, 61.6 per cent of the total nitrogen excretion ap- 
peared in the urine of the uninoculated calf. This indicates 
that a large proportion of the additional amino acids ab- 
sorbed are deaminated, the nitrogen appearing in the urine 
and the non-nitrogenous fraction ultimately being assimi- 
lated as a source of energy. 

When the level of grain concentrate feeding and conse- 
quently the level of protein in the ration were raised, no 
Significant differences were found between inoculated and 
uninoculated calves. 


SOME FACTORS WHICH INFLUENCE THE 
DIGESTION OF CELLULOSE AND DRY MATTER IN 
THE RUMENS OF YOUNG DAIRY CALVES 


A period of exclusive grain concentrate feeding for two 
weeks decreased the average percentage of cellulose di- 
gestibility from 58.7 to 50.7 by calves fed a high roughage 
ration. This confirms an earlier observation.° 

After a period during which the calves had been fed 
‘solely grain concentrate, a 15-day study consisting of three 
consecutive 5-day digestion trials with calves fed on al- 
falfa hay alone was conducted. Rumen inoculations during 
the second trial resulted in an increased digestion of cel- 
lulose. The effect on dry matter was less marked. The 
differences, ranging from 4 to 6 points between cellulose 
digestion coefficients, were statistically significant at the 
2) per cent level of probability. 

The feeding of a ration containing two parts hay and 
three parts grain concentrate suppressed the digestion of 
cellulose by rumen microorganisms as judged by the com- 
paratively higher rate of digestion on a 3:2 or 4:1 ratio. It 
seems logical to ascribe this suppression in cellulose 
breakdown to the type of flora present. Our examination 
of Gram stains would support this explanation since the 
calves fed on the 2:3 ratio generally did not maintai.. a 
well balanced rumen microflora. However, when two of 
these calves were changed directly to a ration containing 
4 parts hay to 1 part grain, the cellulose digestibility ab- 
ruptly rose to the same percentage digested by control 
calves which had been fed a ration of 4:1 ratio of hay to 
grain since discontinuing milk feeding. This sudden return 
to normal levels of digestibility suggests that in the case 
of cellulose breakdown some fundamental factor other than 
a change in rumen microflora is responsible for the dimi- 
nution of cellulose digestibility in calves fed the 2:3 ratio 
of hay to grain. The principle outlined by Balch’ which 
states that finely ground roughages suppressed the diges- 
tion of cellulose and that this was associated with an in- 
creased concentration of dry matter, may apply here. 

There is no indication that the feeding of aureomycin 
residues in these experiments affected the breakdown of 
cellulose in the rumen of these calves. 


THE PRODUCTION OF VOLATILE FATTY ACIDS 
IN THE RUMENS OF CALVES FED RATIONS 
CONTAINING VARIOUS RATIOS OF HAY TO GRAIN 


A summary of determinations for total volatile fatty 
acids in the rumen samples taken at four, six, nine, and 
twelve weeks for thirty calves showed that the level was 
increasing during the period of four to six weeks. Volatile 
fatty acid concentration reached a peak of approximately 9 





milliequivalents per 100 cc. some time between the sixth 
to the ninth week and remained at this level through the 
twelfth week. This period corresponds with the periods of 
early rumen development and increasing hay consumption. 

The feeding of aureomycin did not adversely affect the 
production of volatile fatty acids in the rumen. 

The level of total volatile fatty acids in the rumen was 
not markedly affected by the ratio of hay to grain fed to 
the calves. However, alfalfa hay produced a 21 per cent 
higher level of the volatile fatty acids in the rumen than 
when mixed clover-timothy hay was fed. 

The pH value of rumen samples from thirty-four calves 
fed 4:1, 3:2, and 2:3 ratios of hay to grain at four, six, 
nine, and twelve weeks of age was determined. At four 
weeks of age the average for the calves on a 4:1 ratio was 
significantly higher than the calves on 3:2 and 2:3 ratios. 
However, differences between ratios decreased as the 
calves grew older and their rumens became developed. 
These findings are interpreted to indicate that the buffer- 
ing capacity builds up off-setting fermentation as the rate 
of hay ingestion increases. | 

Also, it was noted that the variation at four and six 
weeks of age was most marked in the two groups receiving 
high grain. Samples from these calves fell below a pH6.0. 
These low pH values resulting from the high grain rations 
tend to impair the establishment of normal rumen hace | 
teria. This has been discussed previously by Pounden.° 
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I THE VALUE OF STILBESTROL AND ALFALFA 
PELLETS IN WINTERING RATIONS AND 
THE VALUE OF STILBESTROL IN FATTENING 
RATIONS FOR STEERS. 

IL THE EFFECT OF STILBESTROL ON 
DIGESTIBILITY AND BODY COMPOSITION. 


(Publication No. 24,758) 


James Joseph Drain, Ph.D. 
Cornell University, 1957 


The inability of steer calves to make satisfactory win- 
tering gains on grass silage alone has instigated tests to 
determine the supplemental value of stilbestrol, mixed hay 
and sun-cured alfalfa pellets (Experiments I and II). In- 
vestigations were conducted on oral usage of stilbestrol 
for fattening steers fed concentrates on pasture (Experi- 
ment III). The effect of stilbestrol on digestibility of high- 
roughage rations by steers was also investigated. Studies 
were conducted with steer calves fattened in dry lot (equal- 
ized feed intake) to determine the effect of feeding stil- 
bestrol (10 mg. level) on carcass and body composition. 
Experiment I involved 3 lots of 13 steer calves each fed 
173 days as follows: Lot 1 - grass silage and ground corn; 
Lot 2 - grass silage, ground corn and mixed hay; and Lot 
3 - grass silage, ground corn and 10 mg. stilbestrol per 
steer daily. Experiment I involved 4 lots of 12 steers 
each fed 151 days as follows: Lot 1 - grass silage and 
ground corn; Lot 2 - mixed hay and alfalfa pellets; Lot 3 
- grass silage and alfalfa pellets; and Lot 4 - mixed hay. 
Experiment III involved 3 lots of 13 steers each fed 157 
days as follows: Lot 1 - control; Lot 2 - 10 mg. stilbestrol 
per steer daily during grazing period; and Lot 3 - 10 mg. 
stilbestrol per steer daily during wintering and grazing 
periods. Digestibility and nitrogen-balance trials were 
conducted with 4 Holstein steers. High-roughage rations 
were used in a single change-over design, with and without 
stilbestrol (10 mg. level). The carcass and body composi- 
tion study involved the physical and chemical analyses of 
the 9-11 rib sections from 18 steers. The composition of 
the whole empty bodies of the steers was predicted from 
rib analysis data and body water data as determined by 
antipyrine. The average daily gains for the lots in Experi- 
ments I, I, and III were, respectively: 0.97, 1.17, and 1.02 
lb.; 1.09, 1.49, 1.15, and 1.16 lb.; 2.16, 2.55, and 2.60 lb. 
The feed requirements per cwt. gain for the lots in Experi- 
ments I, II, and III were, respectively: 2602, 2147, and 
2430 lb.; 2864, 1001, 2755, and 1256 lb.; 489, 408, and 424 
lb. Marketing and slaughter data for the steers in Experi- 
ment III revealed no differences due to treatment. The di- 
gestibility study revealed a significant decrease (P< 0.05) 
in crude fiber digestibility when stilbestrol was incorpo- 
rated into the ration. The digestibility and retention of 
nitrogen was not influenced by the treatment. Physical and 
chemical analyses of the 9-11 rib sections from steers 
fattened in dry lot revealed more water (P< 0.01) and less 
ether extract (P< 0.01) in the lean tissue of ribs from 
stilbestrol-fed steers. Reconstituted 9-11 rib sections 
from treated steers contained significantly less ether ex- 
tract (P< 0.05). The composition of the whole empty bodies 
of the steers was predicted from rib analysis data and 
body water data as determined by antipyrine. The two 
methods were in close agreement. 
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THE GENETIC CONTROL OF ADULT 
BODY SIZE IN THE DOMESTIC FOWL 


(Publication No. 23,704) 


Edward Frelaut Godfrey, Ph.D. 
The Ohio State University, 1952 


The aim of this research was to attempt to determine 
more specifically the nature of the hereditary control of 
growth and adult body size in the domestic fowl. 


The Genetic Control of Adult Body Size in the Domestic 
Fowl. 

This phase of the study involved Rose Comb Black 
Bantams, Barred Plymouth Rocks, and Fi, F2, and Fs 
generation crosses between them, together with a back- 
cross of F, males to New Hampshire females. The re- 
sults obtained were baséd on weight and shank length data 
collected from 69 Rose Comb Black Bantams, 87 Barred 
Plymouth Rocks, 110 F,; crossbreds (Bantam male and 
Plymouth Rock female), 879 in the F2, 82 in the F3, and 
1122 in the backcross generations. 

All birds were reared in similar environments and 
were weighed periodically. A statistical analysis of the 
summarized data led to the following: 


1. Since the mean body weight of the F, and F2 genera- 
tion birds was below the intermediate parental weight 
at 30 weeks of age, it was concluded that the gene 
complex controlling body size in the Bantams was 
dominant to the gene complex controlling body size 
in the Barred Plymouth Rocks. 


The weight of the F, crossbreds was above parental 
intermediate weight until 12 or 16 weeks of age; this 
appeared to be due to heterosis for early growth rate. 
There appeared to be no heterosis for adult body 
weight. 


An analysis of the association of body weight with 
the marker genes used in the F2, F3 and backcross 
generations indicated that larger body size was as- 
sociated or linked with sex-linked silver and sex- 
linked slow feathering. There were no body size dif- 
ferences associated with rose vs. single comb, white 
vs. yellow skin, or barring vs. non-barring in these 
generations. 


Matings of selected F2 birds indicated that cross- 
overs occur between the slow feathering gene and 
the gene(s) affecting body size. Therefore, it was 
concluded that the differences in body weight noted 
between the marker gene classes of silver vs. gold 
and slow vs. rapid feathering were due to a specific 
gene(s) and not to a pleitropic effect of the marker 
genes. 


Since the major differences in percentage growth 
rate between the marker gene classes which differed 
in body weight occurred prior to 6 weeks of age, the 
major action of the sex-linked gene(s) affecting body 
size appeared to be exerted prior to 6 weeks of age. 
Differences in adult body size reflected the differ- 
ences in growth rate prior to 6 weeks of age. 


6. A consideration of the differences in body weight of 
the various generations and sexes led to the conclusion 
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that the sex-linked body size gene(s) was recessive 
in the Bantam parents and dominant in the Barred 
Plymouth Rocks. The contrasting alleles cause ap- 
proximately a 10% difference in body weight at all 
ages. The gene(s) appeared to be located on the sex 
chromosome between the silver and slow feathering 
loci. 


An analysis of the shank length data indicated that 
this gene (or genes) affecting body size acts upon the 
organism as a whole and not independently of shank 


length. 


The number of genes influencing body size at 30 
weeks of age was extimated as at least 16 pairs. 


The comparative variabilities of the generations, as 
measured by the coefficient of variability, indicated 
that the Fz generation was most variable in both body 
weight and shank length, and that the F, generation 
was least variable. Within generations, the greatest 
variability was usually noted at 6 weeks of age. 


The Influence of Egg Weight, Chick Weight and Egg Shape 
on Postnatal Growth in the Fowl. 

This part of the study utilized the same parental stocks 
as used in Part 1, but in addition, the White variety of the 
Plymouth Rock breed was used as one of the larger parents. 
Reciprocal crossbreds between the Bantams and the Plym- 
outh Rocks were produced; this procedure enabled the col- 
lection of data concerning the growth of crossbreds hatched 
from small (Bantam) eggs and from large (Plymouth Rock) 
eggs. All eggs were individually weighed before incubated, 
and the length and breadth of each egg was determined. 

The chicks were individually hatched and each chick was 
weighed at the time of hatching. All chicks were reared in 
Similar environments and were weighed periodically after 
hatching. However, the kinds of chicks were reared sepa- 
rately in order to avoid competition between the chicks of 
widely different sizes. 

The results were based on data collected from 208 Rose 
Comb Black Bantams, 345 Plymouth Rocks, 313 cross- 
breds from Bantam males and Plymouth Rock females, and 
108 reciprocal crossbreds. A statistical analysis of the 
summarized data led to the following: 


1, Chick weight is largely controlled by egg weight, and 
egg shape appears to have no direct effect on chick 
weight. In the Barred Plymouth Rocks, negative cor- 
relations of -0.26 and -0.28 were obtained for egg 
weight and egg shape index. This relationship did 
not exist for eggs of the other breeds. Neither chick 
weight at hatching nor egg weight had any effect on 
the body weight of the chick at 12 weeks of age in the 
purebred parental breeds. 


The crossbred chicks hatched from Bantam eggs 
weighed approximately half the weight of the cross- 
bred chicks hatched from Plymouth Rock eggs. In 
one case, the crossbreds which hatched from the 
Bantam eggs weighed nearly as much at 12 weeks of 
age as the crossbreds which hatched from the larger 
eggs. In the other case, the small-egg crossbreds 
weighed considerably less at the same age, The 
crossbreds hatched from the small eggs exhibited 
some compensatory growth after hatching, but those 
from the White Plymouth Rock sires did not grow as 
rapidly as those from the Barred Plymouth Rock sires. 





3. Data on percentage utilization of the egg (per cent 
chick weight is of original egg weight) indicated that 
males utilized from 0.75 per cent to 1.47 per cent 
more of the egg for embryonic development than did 
females. In addition, the chicks from the larger 
parental breeds utilized from 3.70 to 6.94 per cent 
more of the egg than the Bantam chicks. The per- 
centage utilization of the crossbred chicks from 
Bantam males x Barred Plymouth Rock females was 
1.63 per cent above the mean parental value of 65.13 
per cent, while the crossbred from Bantam males x 
White Plymouth Rock females utilized 0.23 per cent 
less of the egg than the mean parental value of 64.31 
per cent. Crossbreds hatched from the Plymouth 
Rock eggs utilized 1.84 to 2.08 per cent less of the 
egg than did purebred Plymouth Rock chicks hatched 
from the same sized eggs. In both series, the cross- 
breds hatched from the small Bantam egg utilized as 
much of the egg as did the purebred Bantam chicks. 


In general, egg size appears to cause a temporary 
retardation in the continuous growth pattern of the 
chick. While egg weight would appear to be of pri- 
mary importance to chick size just before and after 
hatching, the effects of egg size gradually become 
secondary as postnatal growth proceeds, and even- 
tually disappear completely. 

190 pages. $2.50. Mic 57-4395 
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THE INFLUENCE OF HAY HARVESTED AT 
DIFFERENT STAGES OF MATURITY AND 
TWO LEVELS OF GRAIN UPON THE 
GROWTH RATE OF DAIRY CALVES 


(Publication No. 24,763) 


Roger Wayne Hemken, Ph.D. 
Cornell University, 1957 


Growth studies with heifer calves from 3-days to 26- 
weeks of age were conducted to determine the relative 
nutritive values of early-cut first cutting, late-cut first 
cutting, and second cutting hays. The calves were raised 
on the Cornell limited-whole-milk and dry calf starter 
method with the exception that one-half of the calves were 
limited to 2 pounds of concentrates instead of the usual 4 
pounds of concentrates. During 1955-56, an early-cut 
first cutting hay and a second cutting hay were compared 
using 40 Holstein, 4 Jersey, and 4 Guernsey heifer calves. 
Forty-two Holstein heifer calves were used to test the 
relative values of early-cut first cutting, late-cut first 
cutting, and second cutting hays during 1956-57. The hays 
were composed mainly of a mixture of alfalfa and timothy. 

The growth of the heifers was measured by taking 
weight, height at withers, and heart girth measure- 
ments. Appearance ratings for relative fleshiness, con- 
stitution, capacity, and general appearance and thrifti- 
ness were obtained at approximately 26 weeks of age by 
3 or 4 competent judges. Digestion trials were con- 
ducted to determine the digestion coefficients and total 
digestible nutrient values of the hays. Accurate feed 
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records were kept and total digestible nutrient intakes 
were calculated. 

Results from 2 experiments in which early-cut first 
cutting and second cutting hays were tested indicated little 
difference in the growth promoting values of the 2 hays. 
The average daily gain was 1.59 pounds for the Holstein 
calves receiving early-cut first cutting hay and 1.61 pounds 
for Holstein calves receiving second cutting hay. Like- 
wise, there were no differences in growth as measured by 
changes in heart girth and height at withers. Calves which 
received second cutting consumed 13.7 per cent more hay 
than calves which received early-cut first cutting hay, but 
the second cutting hay contained an average of 6.6 per cent 
less total digestible nutrients. The average appearance 
ratings of the calves for the two hays were similar. 

Calves fed the late-cut first cutting hay had an average 
daily gain of 1.22 pounds which was significantly lower than 
the gains obtained from calves fed the other 2 hays. The 
poor gains were the result of lower consumption rates and 
lower total digestible nutrient values for the late-cut hay. 
The growth and appearance of the calves which received 
the late-cut hay would not have been considered satisfac- 
tory by most good dairymen. 

When either early-cut first cutting or second cutting 
hay was fed with a limit of 2 pounds of concentrates per 
day, growth was satisfactory. However, calves fed the 
late-cut hay with a limit of 2 pounds of concentrates per 
day, were not satisfactory in growth and even the calves 
receiving 4 pounds of concentrates per day with the late- 
cut hay did not gain as much as the calves fed the good 
quality hays and 2 pounds of concentrates. 

Results of digestion trials with steers under 6 months 
and steers 3 years of age indicate that the older animals 
may digest some hays more readily than young calves. 

The results of these experiments demonstrate the value 
of harvesting forages early. Farmers. who change from 
late-cut to early-cut hay can expect more rapid growth or 
a saving of concentrates. The combination of a high con- 
sumption rate and digestibility permits animals to consume 
a large amount of total digestible nutrients from the early- 
cut forage. Also, these results indicate that poor quality 
hay must be supplemented with a minimum of 4 pounds, or 
even more, of concentrates if satisfactory calves are to be 
produced. 67 pages. $2.00. Mic 57-4396 


PREDICTING COMBINING ABILITY OF 
PERFORMANCE IN THE CROSSBRED FOWL 


(Publication No. 23,159) 


Jack Filson Hill, Ph.D. 
Iowa State College, 1957 


Supervisor: Professor A. W. Nordskog 


The purpose of this investigation was to determine the 
accuracy with which primary test crosses such as single 
crosses could be used to predict multiple cross perform- 
ance in chickens. Information on general combining ability, 
specific combining ability and line cross heritabilities were 
also obtained. The influence of sample size on predictabil- 
ity is also considered. 

The data were taken from crosses of four Leghorn lines 





and four heavy lines maintained at the Iowa Agricultural 
Experiment Station. Traits studied were brooder, range 
and laying house mortality, eight week weight, age at first 
egg, March egg weight, March body weight, hen-day egg 
production and broodiness. A total of 2,354 pullets were 
hatched for the investigation, of which 1,561 were housed. 

Brooder, range and laying house mortality and age at 
first egg were not highly predictable; eight week and 
March body weight, March egg weight and broodiness were 
quite highly predictable while hen-day egg production was 
intermediate. 

Pooled estimates of general combining ability and 
specific combining ability as a percentage of the total vari- 
ation on a per bird basis were as follows: 


General Specific 
combining ability combining ability 
Brooder mortality 6 ya | 
Range mortality 3.1 1.1 
Laying house mortality 4.5 2.0 
Eight week weight 10.1 6.9 
Age at first egg 4.5 2.3 
20.3 2.8 
27.8 14,5 
Hen-day egg production ae 2.3 
Broody hens 13.5 5-9 


Trait 








March egg weight 
March body weight 


Average line cross heritabilities were as follows: 


Trait 





Brooder mortality 3.3 
Range mortality 4.3 
Laying house mortality 6.5 
Eight week weight 16.9 
Age first egg 6.8 
March egg weight 23.0 
March body weight 42.3 
Hen-day egg production 7.1 


Broody hens 19.4 

Evidence from this study ifdicated that sampling error, 
or variation between birds of the same cross, was the 
main deterrent to accurate prediction of multiple cross 
performance from primary test cross data. However, in- 
formation obtained from intra-class correlations indicated 
that quite accurate prediction of multiple cross perform- 
ance could be obtained with 20 to 30 birds in each primary 
cross for eight week and March body weight, March egg 
weight, broodiness and hen-day egg production. The three 
periods of mortality and age at first egg would require 
somewhat larger sample sizes since these traits showed 
less genetic variation. 

The effects of epistasis, genetic x environmental inter- 
actions, degree of inbreeding of the pure lines, repeating 
measurements, sampling within the pure lines, sex-linkage 
and maternal effects are discussed as they bear uponthe 
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question of prediction of multiple crosses from primary 
130 pages. $2.00. Mic 57-4397 


test-cross information. 


A STUDY OF DIETARY CAUSES OF 
MUSCULAR DYSTROPHY IN LAMBS 


(Publication No. 24,764) 


Douglas Emerson Hogue, Ph.D. 
Cornell University, 1957 


Muscular dystrophy characterized by Zenkers degener- 
ation of striated muscle has been observed in various spe- 
cies of animals for many years. Past workers have dem- 
onstrated its prevention and cure with alpha tocopherol in 
several species including the lamb. However, animals fed 
diets of natural feeds apparently equal in tocopherol con- 
tent may or may not suffer from muscular dystrophy. The 
feeds of question in this study were legume-grass mixed 
hay, raw cull kidney beans and a concentrate mixture of 
' corn, oats, wheat bran and linseed oil meal (4:3:2:1). Past 
research had indicated that the concentrate mixture would 
prevent muscular dystrophy in lambs if fed to their dams 
but the raw beans would not. 

Sheep experiments were conducted to determine the 
effect of cooking the beans and of adding DPPD to the bean, 
hay ration. No consistant effects were noted on the plasma 
tocopherol levels or incidence of stiff lambs when com- 
pared to a raw bean and mixed hay diet. No differences 
were observed between alfalfa and trefoil-mixed hay or 
between groups of lambs whose dams were pasture fed as 
compared to those that were fed dry feed the previous sum- 
mer. In no cases were stiff lambs observed when the ewes 
were fed the concentrate mixture. 

Rabbit experiments were conducted to determine the 
possibility of using the rabbit as an experimental animal. 
Various combinations of a semi-purified basal diet, cooked 
beans and trefoil-grass mixed hay were tested. Muscular 
dystrophy was produced on all diets tested with a higher 
incidence appearing in bean diets, than in hay diets. Four 
mg. of alpha tocuopheryl acetate per lb. of feed were insuf- 
ficient to completely prevent muscular dystrophy in the 
rabbit fed the semi-purified basal diet. 

A chick assay study was conducted to determine the ap 
proximate biological tocopherol activity of the cooked 
beans and of the concentrate mixture. The estimates of 
the alpha tocopherol content of the beans and the concen- 
trate mix as determined chemically were 0-5 and 2-5 mg. 
per lb., respectively. The apparent biological activity of 
the beans was 6-15 mg. per lb. whereas the biological ac- 
tivity of the concentrate mixture was estimated to be be- 
tween 50 and 100 mg. per lb. 

80 pages. $2.00. Mic 57-4398 





INFLUENCE OF DIETHYLSTILBESTROL UPON 
PROTEIN UTILIZATION IN RUMINANTS 


(Publication No. 23,166) 


Arthur William Struempler, Ph.D. 
Iowa State College, 1957 


Supervisor: Professor Wise Burroughs 


A series of nitrogen balance experiments was made to 
study the effect of stilbestrol on nitrogen retention in 
wether lambs. In addition, a study was made on the effect 
of growth hormone and stilbestrol, both singly and in 
combination, on protein metabolism in lambs fed two dif- 
ferent levels of protein and energy intake. A study was 
also made on the effect of stilbestrol on growth hormone 
potency of the pituitary gland of steers. 

An adequate level of dietary protein facilitated the ac- 
tion of stilbestrol in increasing nitrogen retention in 
wethers. Usually, the stilbestrol treated lambs fed rations 
containing approximately 8 per cent protein failed to re- 
tain more nitrogen than controls. However, the levels of 
energy and stilbestrol intake appeared to influence nitro- 
gen retention. On the other hand, the stilbestrol treated 
lambs fed four different rations, each containing approxi- 
mately 14 per cent protein, usually retained more nitro- 
gen than those lambs not receiving stilbestrol. Energy 
and stilbestrol intake also affected nitrogen retention. 
Stilbestrol treated lambs fed an excess of dietary protein 
(20 per cent) failed to retain more nitrogen than lambs 
when fed a lower level of protein. 

Lambs fed 8.5, 13.0, and 14.0 per cent protein rations, 
and receiving higher levels of energy intake, retained 
more nitrogen than those receiving lower energy intake. 
Lambs fed higher protein and energy levels with stilbes- 
trol retained more nitrogen than those that received the 
lower protein and energy level. 

Lambs not receiving stilbestrol responded to growth 
hormone administration in which nitrogen retention was 
increased. If however, growth hormone was administered 
to lambs receiving stilbestrol, very little increase in 
nitrogen retention occurred :-over that resulting from stil- 
bestrol alone. 

Neither stilbestrol nor growth hormone influenced ap- 
parent digestibility of protein or dry matter. Body weight 
increase in lambs appeared to be related to the amount of 
nitrogen retained. 

The stilbestrol fed steers, in relation to body weight, 
had heavier anterior pituitary glands than controls. Growth 
hormone potency per gm. of anterior pituitary tissue was 
not influenced by stilbestrol treatment. It is suggested 
that stilbestrol in ruminants mediated its protein anabolic 
action primarily through an increased release of growth 
hormone secretion from the anterior pituitary gland. 

92 pages. $2.00. Mic 57-4399 
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THE PRODUCTION AND ACTION OF 
A TARTRATE DECOMPOSING ENZYME 


(Publication No. 23,712) 


Richard Russell Barton, Ph.D. 
The Ohio State University, 1952 


The present methods used to remove argols (crude po- 
tassium bitartrate crystals) from grape products involve 
procedures which hasten argol formation and their removal 
by filtration. The work outlined in the dissertation was an 
attempt to prevent the precipitation of potassium bitartrate 
by decomposing part of it by means of an enzyme extracted 
from the fungus Aspergillus versicolor. To do this it was 
necessary to find a medium suitable to culture the fungus 
for enzyme production, to obtain a strain of the fungus 
which produced the most active enzyme, to study the ef- 
fects of metallic salts and vitamins on enzyme activity, to 
determine the relation between external factors and en- 
zyme activity, and to identify the breakdown products of 
the enzymatic reaction. 





Culture of Aspergillus versicolor and Extraction of 
Tartrase 

Investigation of liquid and solid media and submerged 
culture technique indicated that a solid medium was most 
suitable for the production of tartrase. When cultured on 
a solid medium composed of ground grape pomace contain- 
ing an added 1 per cent potassium bitartrate and with the 
pH adjusted to 3.0, the fungi produced heavy mycelial 
growth in three to seven days at an incubation temperature 
of 30° C. 

In order to extract the enzyme from the fungus, the 
medium and mycelium were macerated and the enzyme ex- 
tracted with cold (8° C.) water. After filtration of the ex- 
tract to remove particles of medium and mycelium, the 
enzyme was precipitated by adding two volumes of cold 
(8° C.) ethyl alcohol to one volume of enzyme extract. A 
dry tartrase preparation was obtained by redissolving the 
precipitated enzyme in water and drying by lyophilization. 


Ability of Strains of Aspergillus versicolor to Produce 
Tartrase 

Eight strains of Aspergillus versicolor were tested to 
ascertain their ability to produce an active tartrase prep- 
aration. When the enzyme preparations from these or- 
ganisms were tested on a substrate containing tartrates in 
_ the form of tartaric acid, it was found that their activity 
ranged from 36.1 to 49.1 per cent tartrate decomposition. 

In order to obtain a more active preparation, 91 single 
spore isolate cultures were collected from the strain of 
Aspergillus versicolor which produced the most active 
preparation. Enzyme preparations from 30 of these single 
spore isolate cultures were tested on a substrate containing 
tartrates in the form of tartaric acid. It was found that the 
activity of these preparations ranged from a low of 30.6 
per cent decomposition to a high of 64.5 per cent tartrate 
decomposition. On analysis it was found that the mean de- 
composition was 46.6 per cent and the standard deviation 
was 9.26 per cent. 

Since the argols in grape products consist largely of 
potassium bitartrate, the tartrase extracts from 81 of the 
91 single spore isolate cultures were tested on substrates 











containing this salt. Tartrase activity was considerably 
lower against potassium bitartrate, ranging from 1.3 to 
34.2 per cent tartrate decomposition, than against tartaric 
acid. Analysis of the data showed that the mean decompo- 
sition was 22.3 per cent and the standard deviation 6.05 
per cent decomposition. : 

In an effort to obtain fungus strains which would pro- 
duce still more active tartrase, several single spore iso- 
late cultures were inoculated on solid medium containing 
radioactive phosphorus. After being cultured on this 
medium, the organisms were transferred onto medium 
containing dextrose, yeast extract, and potassium acid 
phosphate. The tartrase from eight of these cultures was 
tested immediately after subculturing and again six months 
later. It was found that immediately after subculturing, 
the eight strains produced more active enzymes (an aver- 
age of 16 per cent increase in activity) than before treat- 
ment. However, after six months storage the activity of 
the enzyme extracts dropped back to what it was in the 
original single spore isolates. 


Activation of Tartrase by Addition of Metallic Salts to 
Growth Medium and Substrate 

When the enzyme was used alone it was observed that 
its activity was yariable. Because of this a study was 
made of materials that might act as enzyme activators. 
The first work of this nature was to study the effects of 
0.100 g. zinc sulfate, 0.100 g. ferrous chloride, 0.0005 g. 
cuprous chloride, 0.001 g. ammonium molybdate, 0.250 g. 
magnesium sulfate, and 0.02 g. manganese sulfate per 
100 g. of medium on tartrase activity. Activity of tar- 
trase extracted from fungi cultured on medium containing 
zinc was 19.2 per cent decomposition, copper 20.9 per cent 
decomposition, molybdenum 21.0 per cent decomposition, 
and manganese 18.0 per cent decomposition. These ac- 
tivities were significantly higher (at the 5 per cent level) 
than that of the control (15.2 per cent decomposition). The 
tartrase from fungi grown on medium containing iron de- 
composed 22.1 per cent of the tartrates in solution, which 
was Significantly higher at the 1 per cent level. 

When the same concentrations of these salts were 
added to the substrate, it was found that tartrase activity 
was considerably higher. In the presence of iron, tar- 
trase activity was 37.5 per cent, of zinc 29.0 per cent, and 
of copper 26.3 per cent. These activities were signifi- 
cantly higher at the 1 per cent level than that of the con- 
trol (15.5 per cent decomposition). When a combination 
of iron and the other salts were used, tartrase activity 
was higher in the presence of a combination of iron and 
zinc (36.8 per cent), of iron and copper (36.2 per cent), 
of iron and magnesium (39.5 per cent), and of iron and 
manganese (37.5 per cent) than in the presence of iron 
(32.1 per cent) alone. 

To determine the effect of varying concentrations of 
metallic salts on tartrase activity, two separate studies 
were made. In the first, concentrations of iron increasing 
from 0.04 to 0.20 g. per 100 ml. of substrate were used 
in combination with decreasing concentrations of zinc. In 
all the substrates the total salt concentrations were kept 
constant at 0.24 g. per 100 ml. of substrate. In the other 
study just the iron salt was used in the same concentra- 
tions as those given above. The results in both studies 
were similar. When iron and zinc were used, tartrase 
activity increased from 22.2 per cent decomposition when 
0.04 g. of iron and 0.20 g. of zinc were used, to 33.0 per cent 
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decomposition when 0.20 g. of iron and 0.04 g. of zinc were 
used. Tartrase activity increased from 22.6 per cent de- 
composition to 31.6 per cent decomposition when the iron 
concentration increased from 0.04 to 0.20 g. per 100 ml. 
of substrate in the second study. 

A study of the relation between vitamins added to the 
growth medium and tartrase activity was also made. The 
vitamins were used in the following concentrations: thi- 
amine 12.5 Y, calcium pantothenate 40. Y, pyridoxine 50.0 
Y, nicotinic acid 50.0 y, biotin 0.05 y, inositol 500.0 y, 
and folic acid 50.0 y per 50 g. of medium. Two enzyme 
extracts were prepared from fungi grown on medium con- 
taining these vitamins. One extract was used alone, and 
the other was added to a tartrate substrate containing iron 
and zinc. It was found that when used alone, the tartrase 
from fungi cultured on medium containing the vitamins had 
no significant difference in activity from that of the con- 
trols except in the case of the samples extracted from 
fungi cultured in the presence of biotin and calcium panto- 
thenate, where the activity was significantly lower than 
that of the controls. When the enzyme extracts were tested 
in a substrate containing iron and zinc salts, there was no 
significant difference in activity except in the case of the 
samples from fungi grown in the presence of nicotinic acid 
and calcium pantothenate, where the activity was signifi- 
cantly lower. In the presence of iron and zinc salts, tar- 
trase activity averaged 7.9 per cent higher than when the 
enzyme was used alone. 


Relation between External Factors and Tartrase Activity 
In the work, insofar as possible, all factors were kept 
constant except the one under study. 


Time: 

Tartrase activity was determined at the intervals of 
two, four, six, eight, and twenty-six hours incubation at 
40° C. The potassium bitartrate concentrations at the be- 
ginning and the end of each time interval were calculated 
as molar concentrations in order to compute the velocity 
constants of the enzyme catalyzed reaction. These con- 
stants were calculated using the first order reaction equa- 
tion. As can be seen in Figure 1, 78.8 per cent of the total 
enzyme activity occurred in the first two hours incubation 
and then increased slowly. The velocity constants de- 
creased from a high of 0.0822 at two hours incubation to a 
low of 0.008 at twenty-six hours incubation. It can also be 
seen that at the end of eight hours incubation 96.0 per cent 
of the total tartrate decomposition had occurred. 


Temperature: 

In the study, substrate-enzyme mixtures were incu- 
bated for two hours at 20°, 30°, 40°, and 60°C. From Fig- 
ure 2 it can be seen that the optimum temperature for this 
enzyme catalyzed reaction was 50°C. The velocity con- 
stants, which were calculated with the same equation used 
above, increased as the temperature increased until a 
maximum of 0.0994 was reached at 50° C., and then de- 
creased as the temperature increased further. At 50° C. 
the tartrase activity was 36.8 per cent decomposition, 
which was significantly higher than at 40° or 60° C. 


pH: 
Mixtures of substrates with initial pH of 2.0, 3.0, 4.0, 
5.0, and 6.0 and the enzyme were incubated at 30° C. for 
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Fig. 1. — Relation between Incubation Time 
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Fig. 2. — Relation between Two Hours 
Incubation at Various Temperatures 
and Tartrase Activity 


four hours. As can be seen in Figure 3, the per cent de- 
composition decreased significantly from a high of 45.0 
per cent at pH 2.0 to a low uf 23.8 at pH 6.0. 


Concentration of Substrate: 
The substrates containing 0.25, 0.50, 1.0, and 2.0 per 
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Fig. 3. — Relation between pH of 
Substrate and Tartrase Activity 


cent potassium bitartrate were incubated at 30° C. for four 
hours. Enzymatic activity was calculated as per cent de- 
composition and as milligrams of tartrase per milliliter 
decomposition. In Figure 4 it can be seen that per cent de- 
composition decreased from a high of 58.4 per cent ata 
substrate concentration of 0.25 per cent to a low of 11.1 
per cent decomposition at a substrate concentration of 2.0 
per cent. When activity was calculated as mg./ml. decom- 
position, it was found that activity increased from 1.05 
mg./ml. at the lowest substrate concentration to a high of 
3.20 mg./ml. at a substrate concentration of 1.0 per cent 
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Fig. 4. — Relation between Concentration 
of Substrate and Tartrase Activity 


and then decreased as the concentration of the substrate 
continued to increase. 


Concentration of Tartrase: 

The study was made on several different determina- 
tions as enzyme concentrations from 0.005 to 1.00 per cent 
were used to ascertain whether enzyme concentration in- 
fluenced the rate of reaction. It was found that tartrase 
activity was significantly higher when used in concentra- 
tions ranging from 0.01 to 0.50 per cent than when used at 
higher and lower concentrations. The highest activity 
(34.9 per cent decomposition) occurred when the enzyme 
was used in a concentration of 0.20 per cent. 


Identification of Enzymatic Breakdown Products of Tar- 
taric Acid: 

During the determination of the tartrase activity of 
enzyme extracts of various strains of Aspergillus versi- 
color, total acid and pH measurements of the substrate 
were made before and after enzyme action. These deter- 
minations showed that there was very little change in 
either total acid of pH measurements and also that there 
was no definite trend toward either greater acidity or al- 
kalinity, which indicated that the breakdown product was 
probably an organic acid. In order to identify this acid, 
filter paper chromatography techniques were used. After 
the chromatograms were developed, substrate unknowns 
had separated into two definite spots. As can be seen in 
Table 1, the Rf values of these spots checked very closely 
with those of tartaric and succinic acids. 








TABLE 1 


FILTER PAPER CHROMATOGRAM RESULTS 
OF IDENTIFICATION OF ENZYME BREAKDOWN 
PRODUCTS OF TARTARIC ACID* 





Rf Value 
ACID 1 2 3 








Succ inic 
Fumaric 
Tartaric 
Unknown #1 
Unknown #2 





0.804 
0.886 
0.189 
0.196 
0.800 





0.760 
0.852 
0.188 
0.180 
0.768 





0.759 
0.875 
0.175 
0.171 
0.761 








*Determination made on tartaric acid substrate after 
20 hours incubation at 40° C. 


Action of Tartrase in Concord Grape Juice: 

When tartrase decomposed more than 30.0 per cent of 
the tartrates in a pure solution, there was no formation of 
potassium bitartrate crystals. However, enzyme activity 
was erratic in decomposing the tartrates present in Con- 
cord grape juice. When tested on grape juice of the 1948 
season, tartrate decomposition ranged from 24.5 to 38.2 
per cent. In tests made on 1951 season juice, tartrase ac- 
tivity ranged from 0 to 21.2 per cent tartrate decomposi- 
tion. These low activities were thought to be due to the 
presence of an inhibitor in the juice. Mixing small quanti- 
ties of ion-exchange resins with the tartrase only partially 
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removed the inhibitor. Before tartrase can be used suc- 

cessfully to prevent the formation of argol in grape prod- 
ucts it will be necessary to identify this inhibitor and find 
109 pages. $2.00. Mic 57-4400 


a means of removing it. 


Abstract published by special arrangement with The 
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INHERITANCE OF SCALD RESISTANCE IN BARLEY 
(Publication No. 23,998) 


Clarence Sheldon Bryner, Ph.D. 
The Pennsylvania State University, 1957 


Barley scald, caused by Rhynchosporium secalis (Oud.) 
Davis, is a damaging disease of winter barley and fall- 
sown spring barley. The introduction and widespread use 
of Wong, a scald susceptible, short-awned, winter barley 
in Pennsylvania and other states in the Northeastern part 
of the United States, has contributed to serious losses in 
the region due to this disease. 

Previous inheritance investigations of scald resistance 
made in California with spring or semi-hardy types indi- 
cated that resistance was due either to the action of a 
Single recessive gene or a single dominant gene, or to the 
action of both a dominant and a recessive gene. No in- 
heritance studies of scald resistance have been reported 
on crosses involving short-awned, winter-hardy types. 

Inoculations in the field and greenhouse were made with 
a compressed air spray gun. A portable compressor unit 
was constructed from a used refrigerator compressor 
pump to apply the inoculum at an air pressure regulated 
to 12 to 15 pounds per square inch. Cultures used in the 
field inoculation were grown in flasks on 2% potato- 
dextrose agar and the cultures used in the greenhouse 
studies were grown on lima bean agar. Transplants of in- 
fected leaves, from which cultures of the organism were 
obtained, were surface sterilized with a 10% solution of 
chlorox (sodium hypochlorite 5.25% by wt). A laboratory 
steam hood served as an isolation and transfer chamber. 
Spore concentrations used in greenhouse studies were 50 
to 250 thousand per ml. as estimated with the aid of a 
Spencer Brightline Haemacytometer. Plastic bags were 
used as moisture chambers for the potted barley seedlings. 

Based on reaction on the Argentine barley scald dif- 
ferentials the Pennsylvania isolate of Rhynchosporium se- 
calis used in these studies acted in a manner similar to 
Argentine barley scald race number 3. 

A field trial of forty-two varieties of winter barley 
conducted in 1951-52, under a disease “build-up” obtained 
with use of infected straw, showed seven varieties--all 
awned--resistant to scald. The scald resistance of Brier 
was confirmed. Kenbar and Wong were susceptible. 

Parent lines of Brier, Kenbar, Wong, and Fi, F2, and 
Fs; progenies from reciprocal crosses of these varieties 
were inoculated with R. secalis. The Fi and Fs progenies 
were inoculated in the greenhouse and the Fz in the field. 
F, progenies from reciprocal crosses of Brier with Ken- 
bar or Wong were resistant. F,, Fz, and Fs progenies 
from the Kenbar-Wong crosses were susceptible. 

Field inoculations were satisfactory for the evaluation 
of the scald reaction of the parent lines of Brier and Wong 














and the F2 progenies from their reciprocal crosses but 
were not satisfactory for the evaluation of Kenbar and its 
F, progenies from crosses with Brier or Wong. The field 
reaction of Kenbar suggests a mild type of resistance con- 
ditioned by one or niore modifying genes. 

Chi-square was used to check the fit of the reaction 
distribution of Fz plants, based on field inoculations, toa 
3:1 ratio of resistant to susceptible types. was also 
used to compare the fit of a number of the F2 lines toa 
3:1 and 1:2:1 ratio based on performance of the Fs proge- 
nies derived from them. Chi-square analyses of the dis- 
tribution of scald reaction of 2028 F,; plants from segre- 
gating F; progenies of reciprocal crosses of Brier and 
Wong, and 3211 Fs plants from segregating F, progenies 
of reciprocal crosses of Brier and Kenbar showed good 
fit to a 3:1 ratio. Progenies from the different reciprocal 
crosses acted similarly. 

Based on the experimental results obtained it was con- 
cluded that Brier carries a single dominant gene which 
conditions resistance to R. secalis. Short-awned, scald 
resistant types were recovered in the F2 progenies from 
the Brier-Wong crosses indicating that if linkage is in- 
volved between the genetic factors conditioning the ex- 
pression of these desirable characters it is not complete. 

It is suggested that the dominant type of resistance oc- 
curring in Brier be known by the symbol Rh,j. 
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INHERITANCE STUDIES IN BROADLEAF 
BIRDSFOOT TREFOIL, LOTUS CORNICULATUS L. 


(Publication No. 22,129) 


Lorne Stewart Donovan, Ph.D. 
The University of Nebraska, 1957 





Adviser: Laurence Cutler Newell 


The principal purpose of this work was two-fold; to 
study the inheritance of leaf size with the view of obtain- 
ing some insight into the inheritance of growth vigor and 
to study the inheritance of seed mottling and keel-tip color 
with the view of providing markers which might be of use 
in identifying varieties. 

Results from the leaf size study indicate that the in- 
heritance of leaf size is relatively simple in that it ap- 
pears to be mainly under the control of one gene. This 
gene shows incomplete dominance and there is evidence 
that the allelic interaction is geometric in nature rather 
than arithmetic. Backcross ratios of 1:4:1 and 1:2:2:1 
were obtained which are indicative of autotetraploid seg- 
regation where the chromosomes pair at random. How- 
ever, a factorial hypothesis established wholly on this 
simple basis does not satisfactorily explain the results. 
Gene interactions, which at present are unknown, are 
thought to be involved. 

Two types of seed mottling were studied, these being 
designated as the plant-1 type and the R,P. type. The 
study of the plant-1 type was conducted in the field where 
environmental effects appear to have inhibited the expres- 
sion of the mottling character in some genotypes. How- 
ever, the number of genes involved appears to be small. 

The R.P. type of mottling was studied in the greenhouse. 
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Two genes were shown to be involved, with the pattern of 
inheritance being disomic in nature. In both types, non- 
mottling was recessive to mottling. Therefore, the non- 
mottled character might be used as a varietal marker but 
its suitability as such is open to question because of the 
effect that external conditions can have on the expression 
of mottling. 

Brown keel-tip color was found to be governed by one 
dominant gene, which may also be concerned in heavy 
mottling of the seed-coat in the R.P. type. In this event 
the inheritance is probably disomic in nature. Since yellow 
keel-tip color is recessive, it could be used as a varietal 
marker. 

Cytological examination of the parent plants showed 
them to be essentially the same, with the chromosomes 
pairing chiefly as bivalents. If this species is of autoploid 
origin as backcross ratios in the leaf size study would 
seem to suggest, the process of reversion to the diploid 
type of chromosome behaviour is fairly complete and 
therefore disomic, tetrasomic and di-tetrasomic ratios 
can be expected. 108 pages. $2.00. Mic 57-4402 


SOME FACTORS AFFECTING 
THE ESTABLISHMENT OF BIRDSFOOT 
TREFOIL (LOTUS CORNICULATUS L.) 


(Publication No. 22,513) 


Robert William Duell, Ph.D. 
Rutgers University, 1957 





Birdsfoot trefoil seedlings are slow growing and non- 
aggressive. The frequent seeding failures limit the use of 
this otherwise desirable legume. In an effort to deter- 
mine how its seedling establishment might be enhanced, an 
investigation was launched to compare various methods of 
placement of seed and fertilizer, ratio of fertilizer, liming, 
inoculation, and the effects of associated species. 

Three of the component experiments were conducted in 
the field at the College Farm. The fourth, comparing fer- 
tilizer ratios, placement of 5-10-10, and liming, was con- 
ducted in a greenhouse bed during the winter. The rates 
of emergence, subsequent density of population, seedling 
development and weights, protein and mineral content, and 
yields of the established stand were used to determine the 
effects of the imposed treatments on seedling establish- 
ment, 

The results of these experiments indicate no advantage 
in band seeding birdsfoot trefoil as compared with broad- 
cast seeding. Emergence and plant development were re- 
tarded as the distance between the seed and 500 pounds of 
5-10-10 was reduced. A 1/2" lateral displacement of the 
fertilizer and seed band was superior to vertical alignment 
or 1" displacement. 

Potassium containing fertilizers were shown to have an 
initial retarding effect, but superphosphate did not. Nitro- 
gen was the only fertilizer element that stimulated seedling 
growth, however, this stimulation was not significant until 
after one month from seeding. Potassium fertilization was 
reflected in the potassium content of the seedling tops. 
Nitrogen fertilization enhanced potassium uptake and de- 
pressed phosphorus uptake. 

Liming did not significantly affect initial seedling stand 





or development, but did increase pigweed growth. Two 
tons of lime per acre reduced birdsfoot trefoil yields on 
soil where the initial pH was 5.4. 

Annual weeds masked the competitive effects of certain 
vigorous pasture species during early seedling growth in 
the fall, but by spring the stands of birdsfoot trefoil were 
markedly reduced by association with orchardgrass, 
bromegrass, orchardgrass plus bromegrass, alfalfa, and 
Ladino clover. Alta fescue (generally considered rather 
aggressive), timothy, and Kentucky bluegrass were more 
compatible with birdsfoot trefoil. 

Neither seedling growth nor seedling population were 
affected by lack of inoculation when fertilized with 500 
pounds of 5-10-10. The uninoculated plants showed nitro- 
gen deficiency symptoms only at the time of the first cut- 
ting the spring following the fall seeding. The uninocu- 
lated plants were then becoming nodulated. 

In conclusion, it appeared that band seeding is not par- 
ticularly advantageous to the establishment of birdsfoot 
trefoil. Differential fertilization was not manifest in 
seedling response until after the thirty-first day from 
seeding, and then nitrogen was the only element to stimu- 
late seedling growth. Neither liming nor lack of inocula- 
tion affected initial seedling growth. Aggressive plant 
species, however, may eliminate birdsfoot trefoil from the 
stand. Alta fescue, timothy, and Kentucky bluegrass were 
found to be compatible with birdsfoot trefoil in this re- 
spect. 111 pages. $2.00. Mic 57-4403 


THE EXTENT OF ABERRANTS PRODUCED BY 
MERION KENTUCKY BLUEGRASS, POA 
PRATENSIS L., AS DETERMINED BY FIRST AND 
SECOND GENERATION PROGENY TESTS 


(Publication No. 24,006) 


Joseph Michael Duich, Ph.D. 
The Pennsylvania State University, 1957 





Selected plants of Merion Kentucky bluegrass, Poa 
pratensis L., and their progeny were investigated in order 
to determine the extent of apomixis and aberrancy, nature 
of aberrant forms produced, advance generation perform- 
ance, and possible selection of improved types from the 
Merion strain. 

One hundred parent plants from the Breeders Nursery 
were selected at random and the seed individually har- 
vested and hand cleaned in 1952. Seeds were germinated 
on blotting paper in Petri dishes and the seedlings trans- 
planted to flats in the greenhouse prior to field planting. 
Twin and triple seedlings were separated 50 days after 
being planted in flats. 

Morphological data were taken on 10,000 first genera- 
tion progeny plants during the 1954 and 1955 seasons. The 
progeny were classified as Merion type, aberrant, or ques- 
tionable, on the basis of collective records for one year. 

In 1954, 121 plants were selected from the three clas- 
sification types for a second generation test. This test, 
involving 7,260 plants, was designed to serve as a check 
on first generation classification, and to provide further 
information on advanced generation performance. 

Two of the selected parents were proved to be aber- 
rants by their progeny, and when studied in a replicated 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2754 AGRICULTURE 





parent clonal nursery. These plants illustrate the possi- 
bility of aberrants appearing morphologically similar to 
the apomictic type. 

The classification of first generation progeny plants 
during the first year of maturity proved rather difficult due 
to rust infections and environmental conditions on plant es- 
tablishment. Reclassification the following season was 
more accurate with improved growing conditions. 

The second generation progeny test proved very useful 
in verifying the classification of the first generation plants, 
especially the questionable class. Second generation re- 
sults were also obtained on Merion and aberrant plants. 

Merion Kentucky bluegrass was found to be very highly 
apomictic for the two generations studied. The higher fre- 
quency of aberrants produced by the polyembryos appears 
of little practical importance due to the low rate of poly- 
embryony in this strain. 

Plus and equal aberrants made up a relatively small 
percentage of the total aberrants. They were found to re- 
produce both as apomicts and sexually. Several plants 
were selected for future study as possible improved types. 

The results of this experiment indicate the following 
conclusions: 

1. Merion Kentucky bluegrass is very highly apomictic. 
Results of first and second generation progeny tests indi- 
cate the range of aberrancy averages from 2.9 to 4.2 per- 
cent. 

2. Although aberrancy from plural seedlings averaged 
12.3 percent, the average aberrancy of the strain should 
not be affected significantly since the frequency of poly- 
embryos for two generations is less than 2 percent. 

3. Aberrants strong enough to compete with the Merion 
strain occurred in a relatively low frequency. Approxi- 
mately 19 percent of the total aberrants were found to be 
plus or equal. 

4. Second generation progeny tests are necessary and 
extremely valuable for the verification of first generation 
classifications, and obtaining information on advance gen- 
eration performance of matroclinous and aberrant plants. 
Approximately 30 percent of the aberrants tested repro- 
duced apomictically in the second generation. 

9. Morphologically similar aberrant plants may be 
classified as Merion types. Progeny tests are necessary 
to identify these borderline types. 

6. The Merion strain faces little danger of decreasing 
its purity in future generations unless contrasting environ- 
ments cause effective changes on its reproductive behavior 
or growth of aberrant types. | 
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SOME FACTORS AFFECTING THE 
NITROGEN NUTRITION OF THE SOYBEAN 


(Publication No. 23,707) 


George Rogers Hawkes, Ph.D. 
The Ohio State University, 1952 


Introduction 


Considerable progress has been made in recent years 
in developing high yielding varieties of soybeans. Further 
increases in production are being sought by heavy mineral 


fertilization of the soil in which the plants are grown. 
Positive responses to such fertilization have been infre- 
quent in Ohio. Many of the negative results from direct 
fertilization of soybeans are believed to arise from a lack 
of knowledge of the nutritional physiology of the plant. It 
was the purpose of this work, therefore, to study some of 
the factors influencing the nutrition of the soybean, with 
ynarticular emphasis on nitrogen. 


Material and Methods 


1950 sand/gravel culture experiment. During the sum- 
mer of 1950 an experiment was conducted outdoors em- 
ploying gravel culture techniques in which Lincoln variety 
soybeans were grown. The culture solution was main- 
tained at a constant level of nutrients throughout the grow- 
ing season, as shown in Table 1, except for nitrogen which 
was the experimental variable. 





Table 1. Nutrient solution composition, excepting nitrogen, 
used in the 1950 solution-culture experiment. 





Element Salts used 


KHz PO, 

KHz PO,, KCl 
MgSO, 
Ca(NOs)2, CaClz 


p.p.m. in solution 


Pp 30 
K ~ 120 
Mg 20 
Ca 180 

















During three physiological stages of growth, pre-bloom, 
bloom, and post-bloom stages, the level of nitrogen in the 
medium was established according to the treatment vari- 
ables listed in Table 2. One set of pots contained uninocu- 
lated seed and the other seed inoculated with an effective 
culture of the nitrogen-fixing rhizobia. This interposed 
another nitrogen variable. The experiment was set up on 
a randomized block with four replications of each treat- 
ment. 


Table 2. Treatment designations and nitrogen variables 
used in 1950 sand-culture experiment, 





Soybean growth periods 

Treatment |Early growth| Bloom period| Pod development 
Designation} 6/19 to 8/2 | 8/2 to 8/15 | 8/15 to 10/6 
Nitrogen conc. in p.p.m. 


LLL’ 20 20 20 
LLH 20 20 100 
LHL 20 100 20 
LHH 20 100 100 
HHH 100 100 100 
HHL 100 100 20 
HLH 100 20 100 
HLL 100 20 20 


























°L = low nitrogen and H = high nitrogen. 


1951 gravel culture experiment. To supply the mineral 
ions for plant growth in 1951, ion-exchange materials on 
which definite quantities of both cation and anion nutrients 
were adsorbed were used in a gravel culture medium. Ni- 
trogen was again the major variable, although potassium, 
phosphorous, calcium and magnesium were also varied in 
turn at two levels. Table 3 lists the treatment designations 
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and variables for the 1951 experiment and also the total of 
each ion adsorbed on the ion-exchange material. 


Table 3. Treatment designations and the quantity of the 
elements adsorbed on the exchange materials 
added to each pot. 


Treatment 
Designation 





K 
g. 
4.80 
4.80 © 

4.80 
4.80 
0.48 
0.48 
4.80 
4.80 
4.80 
4.80 
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Mg 
go. 
1.60 
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1.60 
1.60 
1.60 
1.60 
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1.60 
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0.02 
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°Half the nitrogen was supplied as ammonia and the other 
half as nitrate. 


Harvest procedures. Harvesting methods were similar 
in both the 1950 and 1951 experiments. The above-ground 
portion of five plants from each pot was taken twice during 
the season for chemical analysis. The first harvest was 
made just prior to bloom stage and the second during early 
pod formation. The remaining five plants were allowed to 
mature and produce seed. The number of pods per plant 
containing seed and the number of beans per pod were then 
counted and the seed weight per plant measured. 

The fresh materials of the first two harvests were 
lyophilized (freeze-dried). The tissue was immediately 
frozen followed by sublimation of the moisture at low tem- 
perature to effect drying with minimum enzyme change. 

In the 1951 experiment stems and leave were separated for 
analysis. After drying the samples were weighed, labeled, 
and stored in air-tight glass containers. 

Standard methods of analysis were utilized. 





Results and Discussion 


Description of plants. Soybeans typical of field-grown 
plants were produced in 1950. No external deficiency 
symptoms were evident except for yellowing at the low ni- 
trogen levels. Nitrogen deficiency symptoms were more 
noticeable in the uninoculated series. 

Differential growth of soybeans was very evident in 
1951. Characteristic deficiency symptoms were also noted 
at the low levels in the culture medium of calcium, mag- 
nesium and nitrogen. No external deficiency symptoms 
were noted for soybeans growing on low levels of phos- 
phorous and potassium. At the high nutrient levels the 
plants were typical of field-grown soybeans though some- 
what smaller in size. 

Effect of nitrogen on yield. The data in Table 4 are for 
seed yields obtained during 1950 and for the percentage 
nitrogen of the seed. Table 5 lists comparable data for the 
1951 season and also the potassium, phosphorous, calcium 
and magnesium composition of the seed. 

The results obtained in 1950 indicate that the soybean 
plant was unable to accumulate sufficient nitrogen during 
the pre-bloom stage to produce highest yield of beans. An 











additional supply of nitrogen during the bloom or seed 
forming stages is essential. The symbiotic nitrogen- 
fixing rhizobia may supply this needed nitrogen. 


Table 4. Dry weight yield? and nitrogen composition of 
soybean seed harvested in 1950 from plants grown 
in nutrient culture solutions. 





Treatment 
Designation 


Treatment 


Inoculated Uninoculated Ave rage 





g. j|percent| g. 
LLL 35.92} 6.00 
LLH 29.35; 5.80 
LHL 35.90; 5.83 
LHH 36.52; 5.86 
HHH 52.99] 5.87 
HHL 41.10; 6.06 
HLH 58.35) 5.83 
HLL 41.73) 5.93 
Inoculation | 
Average | 41.33| 5.90 


per cent| g. j|per cent 
13.91; 5.61 |24.72] 5.80 
17.37) 5.68 (|23.36| 5.74 
14.62; 5.59 (25.06) 5.71 
23.60; 5.26 /|30.06| 5.56 
45.96; 5.66 (|49.51/| 5.76 
32.21; 5.23 {|36.66/] 5.65 
36.23; 4.93 |47.29); 5.38 
22.85| 5.49 /32.29| 5.71 




















25.84) 5.43 





Treatment 

LSD° 

Inoculation 

LSD 9.72* (g.) 


5.01** ns, 


0.26* (per cent) 





1 Average of 4 pots, 5 plants per pot. 

° Lowest significant difference. 

°° Non-significant. 

* F value exceeds the 5 per cent level of significance. 
**F value exceeds the 1 per cent level of significance. 


Table 5. Dry weight? and percentage composition of soy- 
bean seed harvested in 1951 from plants grown in 
ion-exchange culture medium. 


Treatment 
Designation} Yield N P 
per per 
cent | cent 
9.79 , 0.24 
6.52 ‘ 0.24 
5.39 . 0.27 
5.20 ‘ 0.26 
5.93 é 0.23 
5.92 . 0.26 
6.24 ‘ 0.36 
5.73 . 0.47 
6.63 . 0.32 
5.56 20 0.43 
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Nz P2 
N2 P; 
N; P2 
N, P, 
N2 Ki 
N, Ky 
No Ca 
N, Ca, 
Ne Mg; 
Ni Mg, 
Treatment | 
Average 8.7 | 5.86 9 {0.31 


Treatment 
LSD® 2.6**| 0.50** |0.08** |0.04** 





























1 Average of 6 pots, 5 plants per pot. 
° Lowest significant difference. 
**F value exceeds the 1 per cent level of significance. 


Inoculation of the planted soybean seed with an effective 
strain of Rhizobium japonicum provides a buffer against a 
lowering of the mineral nitrogen supply in the growth 
medium. Even at high nitrogen levels (100 p.p.m.) soybean 
yields were increased by inoculation. When the level of 
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nitrogen was lowered to 20 p.p.m., however, the nodule 
organisms proved to be more effective as suppliers of ni- 
trogen to the plant. 

Inoculation alone does not provide enough nitrogen for 
maximum yields of soybeans. A high level of nitrogen in 
the medium throughout the growth cycle in addition to in- 
oculation gave the highest yields of beans in 1950. 

The results of 1951 also gave evidence that ample ni- 
trogen during the pre-bloom and subsequent growth stages 
was necessary for highest soybean yields. A decreasing 
supply of available nitrogen in the culture medium re- 
duced bean yields. 

A highly significant correlation (r = 0.889) between dry 
weights and number of pods per plant was noted in 1951 
and also in 1950. The level of nitrogen in the culture me- 
dium influenced pod set and thus soybean yields. Nitrogen 
from the root-nodule organisms was observed to be as ef- 
fective in pod set as the mineral nitrogen supplied in the 
culture medium. 

Effect of treatment on elemental percentage composi- 
tion of soybeans. Nitrogen percentages in the soybean seed 
were significantly increased by inoculation; other treat- 
ments appeared to have little influence. The different ni- 
trogen levels in the culture medium influenced only the 
total quantity of beans produced, whereas the nitrogen 
from the root nodules acted to increase percentage com- 
position of seed as well as yield. 

The potassium, phosphorous, calcium and magnesium 
composition of bean seed produced in the 1950 studies did 
not vary with treatment. In the 1951 studies, however, 
treatment affected seed composition and also the composi- 
tion of leaf and stem tissues. The following tabulation of 
data records increasing or decreasing percentages of the 
listed element in the soybean seed with increasing concen- 
tration of the listed element in the culture medium. 

















Ion-exchange Culture Medium 


Soybean Seed 


Increase potassium: —decrease nitrogen 


—increase potassium 


—no change in nitrogen, 
potassium, phosphorous, 
calcium and magnesium 
percentages 


Increase phosphorous: 


—decrease phosphorous 
—decrease magnesium 
—decrease potassium 
—decrease nitrogen 
—increase calcium 


Increase calcium: 


Increase magnesium: —decrease nitrogen 
—decrease potassium 
—decrease phosphorous 
—increase calcium 


—increase magnesium 


The oil content of the soybean seeds harvested in both 
1950 and 1951 was not appreciably altered by nitrogen 
treatments. Low levels of calcium and magnesium in the 
1951 series produced a lower oil percentage of the seeds. 


Summary 


Under the conditions described in these experiments 
soybeans which resembled good quality field-grown plants 





were grown to maturity. Growth of plants was somewhat 
restricted on the exchange medium used in 1951 because 

some of the ion levels were low, nevertheless, all plants 

produced seed. It can be concluded that soybeans of good 
quality can be grown in gravel culture with the ions sup- 

plied by ion-exchange materials. 

It is significant that highest soybean yields were ob- 
tained only when good nodulation occurred whether at low 
or high nitrogen levels in the culture medium. Nodulation 
alone, however, was not capable of supplying enough ni- 
trogen for highest yields. 

Adequate nitrogen for the full life cycle cannot be ac- 
cumulated by the soybean during the pre-bloom period of 
growth. For highest yields nitrogen must be available up 
to maturity. 

Yield was closely correlated with the number of pods 
set and retained by the plant and pod set was correlated 
with level of nitrogen. Highest soybean yields were ob- 
tained when nitrogen supplies were most abundant. 

Changes in the nitrogen supply resulted in but small 
changes in nitrogen composition of the seed. Inoculation 
of the planted seed significantly increased the percentage 
nitrogen of the soybean seed harvested. 

An increase of the level of the major ions supplied the 
soybean plant affected percentage composition of the har- 
vested seed as described in these experiments. 
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ESTABLISHMENT OF VEGETATION 
ON HIGHWAY BACKSLOPES IN IOWA 


(Publication No. 23,161) 


Frank Benjamin Kulfinski, Ph.D. 
Iowa State College, 1957 


Supervisor: Professor J, M. Aikman 


The importance of vegetative roadside stabilization has 
become recognized by state highway commissions to the 
extent that it is generally included as an integral part of 
highway construction projects. Contracted seedings of the 
50 per cent backslopes, composed chiefly of subsoil ma- 
terials, have resulted in many failures. 

The purpose of this research was to determine the 
causes of failure of backslope seedings in numerous in- 
stances and to investigate various means of preventing 
failure. The experiments that were conducted involved the 
selection and trial of promising grass-legume mixtures 
and the comparison of responses to different rates of 
seeding, rates of application of nutrients, and populations 
of small grain companion crops. 

Of the legumes tested, alfalfa and yellow sweetclover 
produced the greatest yields of stems, plants, and dry 
weight, but alfalfa afforded more ground-level protection 
to the slopes. Vernal and nomad alfalfas were superior 
to ranger in one experiment, but ranger and vernal were 
equal in another. Hairy vetch, crown vetch, birdsfoot tre- 
foil, red clover, and alsike clover establishment and 
growth were poor during the 1954, 1955, and 1956 seasons. 
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Korean lespedeza has been observed to colonize infertile 
eroded and hare areas in southern Iowa. Its natural de- 
velopment and reproduction on backslopes have been not- 
able, and it has been included in seed mixtures for this 
area. Alfalfa has proved to be the best adapted legume for 
backslope seeding for the entire state. Alfalfa yield was 
greater on untreated soil than that of bromegrass. Alfalfa, 
therefore, had a competitive advantage with low fertility, 
but bromegrass became more aggressive with the addition 
of nutrients. 

Intermediate wheatgrass and bromegrass were the 
most productive of the grasses that were seeded. Grass 
establishment was increased with the addition of nutrients. 
Alta fescue, red fescue, timothy, bluestem mixtures, red- 
top, and Kentucky bluegrass were inferior species, but few 
of these were tested with added nutrients, 

Stand counts increased with seeding rate in the initial 
season, approaching a stand of 119 plants per 1/16 milacre 
quadrat with time. The third rate of seeding (100 pounds 
of Highway mixture per acre) was found to be the best of 
the four rates on the basis of net per cent returns. The 
Highway mixture was better than the Complete. The grass 
fraction increased with time, and the legume fraction de- 
clined. The final stands were largely of brome and alfalfa. 
The initial response of bromegrass to seeding rates up to 
60 pounds per acre was nearly linear in another experi- 
ment, the effectiveness of seeding rate increasing with 
nutrient level. 

Competitive effects of oats and rye were noted to in- 
crease with the addition of nutrients. The application of 80 
pounds each of N and P and 40 pounds of K per acre re- 
sulted in greatly increased oat growth and decreased per 
cent cover of the associated legumes. The increase in N, 
P, and K from 150 to 300 pounds of each per acre resulted 
in a large increase in rye and a decrease in brome estab- 
lishment. It was found that the yield of brome and alfalfa 
was reduced with increasing populations of oats in the 
greenhouse, and that the effect of increasing oat popula- 
tions was intensified by nutrient applications. The oat pop- 
ulations were equivalent to the seeding of 0.00, 0.75, 1.50, 
and 3.00 bushels per acre. 

Nearly linear increases in yield of brome occurred 
through a level equivalent to 1500 pounds of 10-20-10 per 
acre in the greenhouse. The highest response of brome 
in the second harvest was obtained from the initial 3000 
pounds per acre level of the above fertilizer. The greatest 
yield of winter rye, in another experiment, occurred at the 
300 pounds per acre level of each of N, P, and K, and simi- 
lar responses might have been obtained from brome had 
there been no rye competition. The greatest increase with 
nutrient level was found to occur in the grass fraction of a 
mixture. Any nutrient treatments that would increase the 
establishment of brome would be beneficial to the success 
of the seeding since brome is slow in becoming established 
on infertile soil. 195 pages. $2.55. Mic 57-4406 





A STUDY OF THE INORGANIC 
NUTRITION OF STRAWBERRIES 


(Publication No. 22,552) 


Carter Riley Smith, Ph.D. 
Rutgers University, 1957 


This study was conducted over a period of two years, 
1955 and 1956. In 1955 a greenhouse sand culture experi- 
ment was conducted to determine the effect of different 
levels of phosphorus, potassium and magnesium on the 
growth and chemical composition of the Sparkle straw- 
berry plant. Two levels of phosphorus, 1.9 and 9.3 ppm.; 
three levels of potassium, 39, 117 and 195 ppm. and two 
levels of magnesium, 12 and 24 ppm. were combined in a 
factorially designed experiment with 12 treatments and 5 
replications. 

No foliage patterns characteristic of deficiency symp- 
toms were apparent at the lowest levels of P, K and Mg. 
There were differences, however, in growth of plants and 
foliar content of the nutrients. 

Growth, as indicated by 11 measurements, and the 
foliar content of P were significantly and directly related 
to P in the nutrient solution, and therefore foliar P could 
be used to indicate P supply and growth status in the study. 

The K levels in the nutrient solution were significantly 
and directly associated with the K content in the foliage, 
the fresh and dry weights of the crowns and fresh weight 
of the roots. No other significant main effects were found 
in the growth data even though the foliage content of K 
varied from 1.71 to 2.74 percent. 

Magnesium in the foliage varied directly with the mag- 


-nesium in the nutrient solution, but Mg levels in the nu- 


trient solution caused only one significant change in the 
plant measurements; namely reducing the percent dry 
weight of the petioles. Hence, foliar content of magnesium 
was of no value as an index of growth of the strawberry in 
this study. 

In 1956 a similar experiment was completed. In this 
greenhouse sand culture study with the Sparkle straw- 
berry, there were four levels of K, (20, 98, 176 and 254 
ppm.) and three levels of Mg (6, 18 and 30 ppm.) in a fac- 
torial design. 

There were no apparent K or Mg foliage deficiency 
symptoms on any of the plants throughout the experiment. 
The pre-harvest data indicate that the rate of runner 
elongation increased and the number of runner removed 
decreased as Mg was increased in the nutrient solution. 
The number of tip-burned leaflets per plant was signifi- 
cantly inversely associated with Mg, but the percentage of 
tip-burned leaflets per plant was not affected. It is doubt- 
ful that tip-burning is directly related to Mg levels be- 
cause the ratio of tip-burned leaflets to the total number 
per plant did not change significantly with levels of Mg. 

It was found that 20 ppm. K caused the fresh and dry 
weights of petioles and crowns and the fresh weight of 
roots to be significantly reduced. Increasing K in the nu- 
trient solution significantly reduced the percent dry weight 
of leaf blades and petioles, but did not significantly affect 
crowns or roots. 

Magnesium at the high level (30 ppm.) caused a sig- 
nificant reduction in the fresh and dry weights of leaf 
blades and crowns, fresh weight of roots, and the number 
of leaflets. Factors not significantly affected by magne- 
sium levels in the nutrient solution were the fresh and dry 
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weights of petioles, dry weight of roots, percent dry weight 

of leaf blades, petioles, crowns and roots and the leaf area. 
Results of the chemical determinations indicated that 

K and Mg in the leaf were directly related to the K and Mg 

in the nutrient solution. Calcium of the leaf was inversely 





related to K and Mg of the nutrient solution. Several sig- 
nificant interactions were presented, but their practical 
importance is doubtful. The only significant K and Mg in- 
teraction found in the growth data was in the average 
weight per petiole. 92 pages. $2.00. Mic 57-4407 


ANATOMY 


A HISTOCHEMICAL STUDY OF THE CHANGES 
INDUCED BY CORTISONE IN THE FETAL RAT, 
POST-PARTUM RAT AND IMMATURE MOUSE 


(Publication No. 24,994) 


Leonard L. Ross, Ph.D. 
New York University, 1954 


Adviser: E. D. Goldsmith 


A histochemical study of various animals treated with 
cortisone was undertaken in order to determine the cellu- 
lar effects of this hormone. Pregnant rats were given 
daily injections of cortisone in varying amounts ranging up 
to 100 mgm. per kilo of body weight. These injections 
were begun on the seventh day of pregnancy and continued 
through term. Fetuses were removed by Caesarian sec- 
tion on the fourteenth, sixteenth, eighteenth and twentieth 
days of pregnancy. Immature mice were injected with 
cortisone (up to 50 mgm. per kilo of body weight per day) 
beginning on the tenth day of age and autopsied on the fif- 
teenth and twentieth days of age. Post-partum rats were 
given daily injections of 0.1 mgm. of cortisone beginning 
with 24 hours after birth. Injections were continued until 
ten days of age and animals were autopsied on alternate 
days. 

In all groups there was marked inhibition of growth in 
the cortisone treated animals. In addition, at all ages in 
the post-partum rats and immature mice and after the six- 
teenth day in the rat embryos, the hepatic cells of the cor- 
tisone treated animals showed an increase in glycogen de- 
position and a decrease in ribonucleic acid content. 

In the cortisone treated embryos there was evidence of 
a hastening of development of the lower incisor as indi- 
cated by an increased content of ribonucleic acid and alka- 
line phosphatase in the ameloblasts and odontoblasts and 
increased glycogen deposition in the stratum intermedium. 
The post-partum rats treated with cortisone demonstrated 
a precocity of incisor development and eruption (2.9 days 
sooner than in the controls). Concomitantly, there was 
noted periodontal connective tissue disorganization begin- 
ning at seven days of age and extending through eleven days 
of age. 

The developing nephric tubules of the cortisone-treated 
embryos showed a precocious acquisition of functional 
capacity as exemplified by an increased brush border con- 
tent of alkaline phosphatase, ribonucleic acid and polysac- 
charide as compared to controls of the same age. This 
effect was manifest on the sixteenth through eighteenth 
days of fetal life. The hormone injected post-partum rats 
demonstrated similar increases in brush border alkaline 





phosphatase, seen from the eighth to the eleventh day of 
age. The intestinal epithelium of the treated embryos ex- 
hibited a parallel premature acquisition of functional ca- 
pacity. As in the nephric tubules, this was indicated by 

an increased brush border content of alkaline phosphatase, 
ribonucleic acid and glycogen when compared to the con- 
trols. This effect was noted until the eighteenth day of 
fetal age, but continued through the twentieth. The treated 
post-partum rats showed an increased intestinal brush 
border alkaline phosphatase content beginning with the 
eighth day of age. The treated immature mice exhibited 

a precocious acquisition of brush border phosphatase at 
fifteen days of age. This response was no longer seen by 
twenty days of age. 

These findings are discussed in relation to the general 
metabolic effects of cortisone and conclusion is reached 
that cortisone probably exerts direct cellular effects by 
operating through intracellular enzymes systems. Of im- 
portance is the action of cortisone in causing premature 
acquisition of the phosphatase - nucleic acid system in 
certain regions. This work adds further evidence to the 
concept that cortisone produces its manifold metabolic ef- 
fects by modifying this system on the cellular level. 

148 pages. $2.00. Mic 57-4408 


AN INTRODUCTORY STUDY OF THE RELATION 
OF THE FLASK CELLS TO THE 
PHYSICOCHEMICAL EVENTS OF 

EARLY AMPHIBIAN GASTRULATION 


(Publication No. 24,059) 


Bettison Emanuel Shapiro, Ph.D. 
Cornell University, 1957 


Despite the considerable body of available information 
about the morphological and chemical events of early am- 
phibian gastrulation, none of the many hypotheses advanced 
to explain its physicochemical basis has at present proven 
adequate. In an attempt to approach this central problem 
of gastrulation, an experimental method was designed 
which permitted study of the influences exerted by some 
aspects of the internal milieu of the pregastrula upon the 
initiation of the gastrulation process. This method was 
based a) upon a perfusion technique, by which the internal 
salinity and pH of approximately 1000 Amblystoma puncta- 
tum pregastrulas were altered, and b) upon detailed his- 
tological study of the morphological responses of about 
half of the perfused embryos. 
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Embryos perfused at Harrison stage 8plus, before the 
appearance of the flask cells, were much less likely to 
form an archenteric invagination than those perfused at 
stages 9 and 9plus, after the flask cells had been formed. 

Low salinity (0.2-0.5 strength Holtfreter’s solution) and 
intermediate pH (pH 7-8) suppressed invagination and the 
associated flask cells, while high salinity (1-2 strength 
Holtfreter’s solution), acidity (pH 6-7) and alkalinity (pH 
8-9) favored invagination and the associated flask cells. 
The archenteric flask cells enlarged greatly after treat- 
ment with pH 8-9, and to a lesser extent after treatment 
with pH 6-7. 

Perfused embryos often developed a heterotopic invagi- 





nation in the floor of the blastocoelic cavity, which was 
accompanied by the formation of typical flask-shaped cells. 

The results, discussed in conjunction with a diverse 
literature of morphological, chemical and experimental ap- 
proaches to the problem, are interpreted as evidence that 
invagination may be an independent process responsive to 
the internal milieu, closely related to the establishment of 
flask-shaped elements, and possibly of contractile nature. 
A hypothesis which relates the physicochemical events of 
early gastrulation to contractile proteins within or near 
the flask cells is advanced as a point of departure for 
further experimental analysis. 

98 pages. $2.00. Mic 57-4409 


ANTHROPOLOGY 


PATTERNS IN THE STORIES OF THE 
DAKOTA INDIANS AND THE NEGROES 
OF PARAMARIBO, DUTCH GUIANA 


(Publication No. 23,482) 


Robert Plant Armstrong, Ph.D. 
Northwestern University, 1957 


In large measure, the relatively little attention given 
literary behavior by anthropologists has been due to the 
fact that such analytical devices as are available, e.g., the 
motif, have failed to take account of literary context and 
function, thus restricting anthropological interest. Ac- 


cordingly, it was decided to devise a method of analysis 
which would avoid these shortcomings, meanwhile demon- 
strating patterns resulting from common cultural or ge- 
neric factors. 

A model for such analysis may be obtained from Ken- 
neth Burke’s view of literary action as comprised of dra- 
matic elements, generalized, however, for the purposes of 
this study into the notion of a unit of objective. This unit 
can be functionally defined, and is named after the content 
of the particular segment. 

The system which was devised was applied to three 
samples of stories, two of which have common culture and 
two of which have generic similarities. The use of the chi- 
square test on the frequencies of objectives has indicated 
what we may regard as Suriname and trickster patterns. 
It has been found that some of the observed differences 
correspond in general to differences between the cultures, 
while some of the similarities between the Suriname sam- 
ples, on the other hand, may be related to patterns in the 
culture of the Paramaribo Negroes. 

245 pages. $3.20. Mic 57-4410 





PORTSMOUTH: THE STUDY OF A BI-CULTURAL 
COMMUNITY UNDER STRESS 


(Publication No. 24,756) 


Norman Allee Chance, Ph.D. 
Cornell University, 1957 


Portsmouth, the subject of this dissertation, is a vil- 
lage of approximately six hundred inhabitants located on 
the coast of Nova Scotia, Canada. At one time, this com- 
munity was one of the most important shipbuilding and 
lumbering centers in the area, populated primarily by the 
descendents of American Loyalists who first settled there 
in the late 1700’s. In the past fifty years, the composition 
of Portsmouth has changed completely, due to a large in- 
flux of French-Acadians who have moved to the community 
from all-Acadian settlements to the south. The fact that 
this old English village has now become a bi-cultural com- 
munity composed of an equal number of English and French 
is one of the central reasons why Portsmouth was chosen 
for study. Before entering the field these basic questions 
were asked: What have been the effects of a large and 
relatively recent migration of French-speaking Catholics 
on a community that up until that time had been dominated 
by English-speaking Protestants? And second: What are 
the present interpersonal relations between these two dif- 
ferent groups ? 

After living in Portsmouth for several months it be- 
came increasingly obvious that due to a serious and con- 
tinuing economic decline within (and outside) the com- 
munity, any study of inter-ethnic relations would have to 
be analyzed in this context. Therefore, the earlier ques- 
tions were rephrased to read: What are the effects of an 
economic decline on the people of Portsmouth, and how 
does this decline affect the inter-ethnic relations of the 
two groups ? 

A descriptive picture of the physical setting is pre- 
sented first. Next, the early history of the community is 
given in order to show how it has developed socially and 
economically from its founding. With this perspective, 
the community is presented as it stands today. This sec- 
tion is essentially a study of the institutions that make up 
the community, but attempts to take into account the outside 
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factors that play an important role in its present ad- 
justment. 

After dealing with the subjects of demography, educa- 
tion, class, and social control, attention is given over toa 
detailed study of the economic, social, and religious life of 
the community. These chapters tend to emphasize the 
slow but steady disintegration of the important village in- 
stitutions under the impact of a serious economic decline. 
The last chapter in this section is concerned with the 
salient sentiments that are found in the community. The 
dominant sentiments of both French and English residents 
are outlined and analyzed according to a number of im- 
portant categories including self-image, the outside world, 
achievement, innovations, etc. 

Following this presentation, attention is focused on the 
two ethnic groups - why the French immigrated to Ports- 
mouth, where they come in contact with the English, and 
the observable results of this contact. After analyzing the 
specific situations of contact, i.e., the job, the neighbor- 
hood, and community associations, pertinent hypotheses 
and theories current in the literature are discussed in re- 
gard to their relevance to this study. The study shows 
that in the past fifty years contacts between the two ethnic 
groups have become more frequent and have occurred in a 
greater variety of situations in the face of the steady eco- 
nomic decline. At the same time, contacts are more com- 
mon in some situations than in others and these differences 
are discussed. 

The last chapter turns specifically to Portsmouth’s 
changing relations with the outside world, and the effects 
of these changes on the local community. Portsmouth is 
then compared with a similar rural community in New 
England with a view toward making generalizations about 
the process of change in rural areas. The comparative 
study indicated that the degree of disintegration was less 
severe in Portsmouth and that this is correlated with a 
more gradual and less extensive rate of social and cultural 
change. 281 pages. $3.65. Mic 57-4411 


LATE CERAMIC HORIZONS 
IN NORTHEASTERN HONDURAS 


(Publication No. 23,591) 


Jeremiah Fain Epstein, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Alfred Kidder II 


The dissertation is concerned with establishing the se- 
quence of cultures in the Bay Islands and Olancho Valley 
through ceramic analysis. The writer studied pottery col- 
lections from northeastern Honduras excavated by Junius 
Bird in 1931, W. Duncan Strong in 1933 and A, V. Kidder 
and Gordon Ekholm in 1950. 

The stratified material from the 80 Acre Site, Utila 
Island produced a two horizon sequence that correlated 
with eight sites on the mainland. The earlier or Selin 
Horizon was contemporary with the Full Classic period of 
the Maya area while the later Cocal Horizon began shortly 
after the decline of Maya civilization and ended with the 
Spanish conquest. During the Selin Horizon the people of 
the Bay Islands and Olancho Valley had a culture similar 





to that found in the Ulua Valley of western Honduras, and 
they also shared some traits with the Maya of British 
Honduras and Guatemala. Following the collapse of Clas- 
sic Maya civilization, northeastern Honduras came under 
influences from Costa Rica and Nicaragua that altered its 
basic Meso-american culture and gave it a South Ameri- 
can flavor. 343 pages. $4.40. Mic 57-4412 


THE RESTUDY OF MANU’AN CULTURE: 
A PROBLEM IN METHODOLOGY 


(Publication No. 23,514) 


Lowell Don Holmes, Ph.D. 
Northwestern University, 1957 


The reliability of the accounts of Samoan culture by 
Dr. Margaret Mead and Sir Peter Buck is tested in this 
restudy as a contribution to the methodology of ethno- 
graphic fieldwork. Mead’s Coming of Age in Samoa, So- 
cial Organization of Manu’a, and other publications, and 
Buck’s Samoan Material Culture, based on fieldwork in 
1925 and 1927 in the Manu’an archipeligo of American 
Samoa, are tested on the basis of fieldwork in the same 
area in 1954, 

The restudy deals with three specific problems: the 
extent to which it is possible to test reliability of field- 
work neariy three decades later; the extent and manner 
in which the restudy and the earlier studies differ; and the 
reasons, methodological and personal, which account for 
these differences. 

Before any of these questions could be answered, it 
was necessary to determine which differences are due to 
changes between 1925-27 and 1954. The culture of Manu’a 
as observed in 1954 and as reconstructed from the early 
literature for the mid-nineteenth century are presented 
to provide a test of the reliability of the accounts of 1925- 
27 in the following manner. Where the early accounts 
agreed with present findings, but not with those of 1925- 
27, the factor of change since 1927 was eliminated, and 
other explanations of differences were sought. Where 
early accounts agreed with those of the 1925-27 period, 
but not with 1954 data, there was indication either of 
change or of inaccuracies in the restudy. To determine 
whether changes had occurred before or after 1925-27, the 
accounts of other authors of the 1924-30 period were con- 
sulted, as well as government records and elderly in- 
formants. 

It was concluded that due to the relative isolation of 
the Manu’an island group, the inherent stability of the cul- 
ture, and the availability of other sources for the nine- 
teenth century and for 1924-30, a test of reliability of 
Mead’s and Buck’s accounts was possible, even after a 
lapse of nearly three decades. 

Differences between the restudy and the data of Sir 
Peter Buck were found to be few; and where they were 
found, they were almost invariably the result of cultural 
change. Although the possibility of error was felt to be 
greater in the subject matter of Mead’s investigation, the 
reliability of her accounts was found to be remarkably 
high. Differences between Mead’s and the present account 
which could not be attributed to cultural change were rela- 
tively minor, and in many cases involved not differences in 
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data, but in their interpretation. These differences consist 
principally of aspects of political organization, under- 
emphasis of evidence of acculturation and the interpreta- 
tion of certain aspects of ethos. They do not basically ef- 
fect her hypothesis about adolescent girls. 

Although this restudy established that reliability could 
be evaluated after nearly thirty years, and although it 
documented how and to what extent the results differ, it 
was concluded that the question of why specific differences 
occurred could not be reliably determined. It was also 
felt that only through an analysis of a great number of re- 
studies can specific statements be made concerning the 
conditions under which specific errors in field investiga- 
tion are made. 262 pages. $3.40. Mic 57-4413 


ANANG ACCULTURATION: A STUDY OF 
SHIFTING CULTURAL FOCUS 


(Publication No. 23,525) 


John Cowan Messenger, Jr., Ph.D. 
Northwestern University, 1957 


Anang culture, in common with those of other West 
African societies in the Guinea Coast culture area, had as 
its focus religion, and for fifty years has been subjected 
to increasing acculturative pressures imposed by the 
British and other Europeans and Americans, which seem 
to be causing focal disintegration and reintegration about 
the economic aspect. The research project upon which 
this work is based was undertaken to determine if a focal 
shift is occurring, and, if so, what are the conditions mak- 
ing for this phenomenon. The hypothesis to be tested was 
formally designated as “the focus of Anang culture is in 
the process of shifting from religion to economics,” and 
subsequent research substantiated it. 

This work describes Anang culture as it existed prior 
to the period of intensive acculturation (1919), and traces 
the changes which have been wrought in the political, so- 
cial, economic, and religious aspects since that time. A 
comparison of the traditional culture with that of today re- 
veals the shift of focus, and an analysis of the processes 
of change indicate that this shift is being induced by the ac- 
tion of several variables: the indigenous religion is being 
attacked by missionaries, the government, and other 
agents; changes occurring in non-religious aspects of the 
culture are forcing alterations in the focal sphere; the 
range of economic elements presented to the Anang for ac- 
ceptance has been extensive; changes in religious belief 
have allowed fuller economic expression; and the eco- 
nomic needs of the people are better satisfied by Western 
innovations, acceptance of these in particular forcing al- 
terations in religious belief and behavior. 

In the process of testing this hypothesis, another hy- 
pothesis concerning the role of cultural focus in regulating 
change, first formulated by Herskovits, is examined - un- 
der conditions of unbalanced acculturation, changes are 
least likely to occur in the focal aspect of a culture. The 
action of the variables listed above suggests that this 
proposition should be modified as follows: under condi- 
tions of unbalanced acculturation, the focus of a culture 
resists change, but as one of several independent variables 
affecting change in the cultural system, it may or may not 





change more slowly than other aspects, depending upon 
the action of the other variables. 
335 pages. $4.30. Mic 57-4414 


THE HIGHLAND-PLATEAU AMHARA OF ETHIOPIA 
(Publication No. 23,619) 


Simon David Messing, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Ward H. Goodenough 


The subject of this report is the culture of the Amhara 
people who live on the fertile highland plateau of the “horn 
of Africa”. Here, ancient Abyssinia culturally bridges the 
Middle East and Africa. Resistant to study by outsiders, 
Amhara Society is today terra incognita, culturally and so- 
cially; despite 2-3 millenia of more or less known contact 
with neighboring areas. 

In preparation for this ethnographic work, the author 
pursued study of the Amharic language, briefly though in- 
tensively, including writing and grammar. In view of the 
discretion with which research in Ethiopia must proceed, 
the author deemed it advisable to formulate his objectives 
in general rather than specific terms. His aim has been 
to establish a base-line of ethnographic information and 
initial analysis. 

Procedures in the field included travel to various rural 
hamlets, essential because of local specializations of cul- 
ture traits (e.g. in the ethnic division of labor). This was 
done during the dry season, October 1953 - June 1954. A 
guide-interpreter, secured at the town of Gondar, helped 
to establish rapport with the people of the region, for the 
guide’s father was a native surgeon-herbologist-empiricist 
(“woggasha”). Data collected in the field were later 
checked by the author against the work of other observers, 
and library sources were consulted in America, England, 
France, Switzerland, Italy and in Addis Ababa. 

Contents of this report include basic orientation with 
regard to the land, history and populations of Ethiopia; 
culture content of Amhara society which has preserved the 
old Abyssinian culture; standards of living; division of 
labor; land tenure; feudal nobility and its functions; the 
role of the Coptic Abyssinian church; the life cycle of the 
individual; interpersonal relations; artistic expression; 
organic and psychological medicine. Finally, the author 
offers some tentative conclusions about the dynamics of 
Amhara society and culture. 

Two factors seem to dominate the Amhara culture com- 
plex: (1) The factor of the generosity of nature, which 
provides a fertile, well-watered soil, and a pleasant 
highland-plateau climate of warm days and clear, cool 
nights (except in the rainy season). This has created the 
ecology enjoyed by the Amhara peasant. 

(2) The Amhara has been content with a primitive tech- 
nology, but enjoys a complex spiritual culture. In his 
traditional ecology, human ingenuity has been applied to 
direct, though manifold, utilization of what nature pro- 
vides; it has not been applied toward independent inven- 
tion. The Amhara attitude of ethnocentric contentment and 
pride has been reinforced by historical events, beginning 
with the colonization of Abyssinia by a literate culture 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4' cents per page. 


No postage is charged if check or money order accompanies order. 





2762 ANTHROPOLOGY 





from the Hadhramaut and Yemen about 500 B.C. Of this 
culture, more survives in Ethiopia than in Arabia. It is 
cultivated by the Coptic Abyssinian church which dates 
back to the 4th and 5th centuries A.D. This institution, to- 
gether with the feudal nobility of all ranks, has been 
change-resistant until the very present. Only the present 
monarch has been able to grow gradually in power, suffi- 
ciently to begin to make inroads against this old inertia; 
but most of the hinterland is still little affected by his pro- 
gram of centralization and modernization. In regions close 
to Addis Ababa this modernization is now gaining momen- 
tum, but in the old Amhara provincial districts it has 
reached little beyond the top levels of administration. 

770 pages. $9.75. Mic 57-4415 


THE SYSTEM OF AUTHORITY OF THE 
AFIKPO IBO OF SOUTHEASTERN NIGERIA 


(Publication No. 23,532) 


Simon Ottenberg, Ph.D. 
Northwestern University, 1957 


This study of leadership and authority is based on four- 
teen months’ ethnographic field work among the Afikpo, an 
Ibo-speaking people in southern Nigeria. They form an 
autonomous stateless group of 23 villages, differing from 
many other Ibo in that they possess compact villages, a 
system of double unilineal descent, extensive age grade 
organization, and a strong pattern of male domination. 

The major types of social groupings in Afikpo are ex- 
amined in terms of three basic categories: informal so- 
cial control, religious authority, and legal authority. The 
criteria for leadership, the selection and training of 
leaders, their behavior in directing tasks, forming policy, 
and settling disputes, are discussed in terms of the group- 
ings found in Afikpo, which include bilateral kin and matri- 
lineal and patrilineal descent groups. Particular attention 
is paid to leadership with regard to the conflicts and co- 
operative activities between matrilineal and patrilineal 
groupings. Leadership and the organization of authority 
in groups based on residence, which include the compound, 
ward, village, and village-group, the age sets and grades 
which are found in these groupings, and the men’s society 
of the village, are also examined, and the principle of 
residence as a basis of authority is contrasted with those 
of kinship and descent. 

The features which characterize the pattern of authority 
as a whole are then ciscussed in detail. These include the 
making of decisions and the settling of disputes by groups 
of elders rather than by single chiefs, the importance 
placed on both age and achievement as criteria for leader- 
_ ship, and the fundamental equalitarian attitude of the Afikpo 
in many matters concerning leadership. The relative un- 
importance of women is also noted, as well as the lack of 
strong authority by most religious leaders, who act as in- 
termediaries between the people and a variety of spirits 
which are believed to control much of the behavior of the 
Afikpo by the use of automatic sanctions, and to have the 
power to settle difficult judicial cases. 

Finally, the possibility of using a similar scheme of 
analysis in the study of other stateless societies is dis- 





cussed, and that of developing a set of concepts for the 
comparative analysis of authority. 
393 pages. $5.05. Mic 57-4416 


THE ROLE OF IROQUOIS WOMEN: 
A STUDY OF THE ONONDAGA RESERVATION 


(Publication No. 24,774) 


Cara Elizabeth Richards, Ph.D. 
Cornell University, 1957 


The Onondaga Indians are one of the Six Nations of the 
Iroquois. Iroquois have been in contact with non-Indians 
for over three hundred years. Both Indians and non- 
Indians have changed their culture considerably during 
that time but have also kept some earlier patterns. The 
purpose of this research was to gather data on the con- 
temporary life of the Onondaga Indian reservation com- 
munity from which to make generalizations about persist- 
ence and change in culture. The role of women was used 
as the variable to be studied. 

Reservation women make key decisions and perform 
important functions in all phases of reservation life. The 
power to select members of the local governing Council 
and the performance of important ceremonial duties in the 
non-Christian religion are persisting Iroquois patterns. 
Both Christian and non-Christian women are often the 
main support of the family. It may be said, therefore, that 
women enjoy a high status on the reservation. This pres- 
ent position of women results from a combination of sev- 
eral factors. One of these is the lack, for various reasons, 
of a male head in many families which provides women 
with the opportunity and even obligation to make most of 
the important decisions concerning the family. This factor 
has led to a similar development of female power ina 
society with an entirely different cultural heritage, the 
American Negro. Because of occupational differences, 
Indian women are more familiar with various aspects of 
non-Indian culture than are Indian men which often results 
in the women’s reliance on the non-Indian legal system as 
a weapon against Indian men. This, in combination with 
the decision of Federal governmental agencies to recog- 
nize and abide by Iroquois traditions of female preroga- 
tives has actually strengthened the position of women and 
increased their high status. An additional factor in the 
present status of reservation women is “feedback” from 
certain anthropological literature which lends the sanction 
of tradition to the women’s powerful position. 

All of these factors originate outside the reservation 
social system, which supports the conclusion that the On- 
ondaga community can no longer be legitimately studied 
entirely apart from the non-Indian society which has so 
much effect on the present Indian way of life. It is no 
longer profitable to consider the Onondaga community as 
an on-going Indian society in contact with a non-Indian so- 
cial system, since in addition to being profoundly in- 
fluenced by outside factors, in most respects the reserva- 
tion way of life parallels or coincides with the life of rural 
and suburban non-Indians. Most reservation residents 
earn their living through wage work in Syracuse and the 
neighboring area; turn to Syracuse for material goods and 
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for entertainment; live in houses similar to or identical 
with rural houses everywhere in the United States; wear 
the same style clothing and eat the same type of food as 
non-Indians; and own television sets and automobiles. It 
is therefore useful to treat reservation residents as mem- 
bers of a minority group within American society. In the 
future, it would be valuable to orient research on similar 
Indian communities in terms of concepts developed in the 
field of minority group research rather than those de- 
veloped for the study of Indian cultures. Results of the 
Onondaga research indicate that a re-examination of mi- 
nority group literature with the aim of evaluating its ap- 
plicability to other acculturation situations might prove 
highly productive of broader generalizations and some uni- 
fication of bodies of theory in the separate fields of An- 
thropology and Sociology which may actually apply to the 

' same human phenomena. 260 pages. $3.35. Mic 57-4417 


AN ANTHROPOLOGICAL STUDY OF ESSENTIAL 
HYPERTENSION IN THREE SOCIETIES 


(Publication No. 23,543) 


Norman Allan Scotch, Ph.D. 
Northwestern University, 1957 


The goals of this dissertation were: (1) to evolve and 
test an approach for the anthropological study of disease, 
(2) to demonstrate one example of a relationship between 
culture and disease, (3) to discuss the nature of that rela- 
tionship, and to isolate, so far as possible, important cul- 
tural variables that effect the incidence of disease, and 
(4) to develop hypotheses that connect disease with socio- 


cultural phenomena. The particular disease chosen for 
this study was essential hypertension, long a medical prob- 
lem with an unknown etiology. That hypertension is re-— 
lated to socio-cultural phenomena has long been suspected, 
but not demonstrated, by the medical profession. 

With regard to the first goal, the dissertation itself 
may be considered as one possible approach to the anthro- 
pological study of a particular disease. It is felt that much 
the same approach can fruitfully be used with other dis- 
eases, such as cancer and arteriosclerosis. Essentially, 
the method is to compare cross-culturally various so- 
cieties that differ in terms of rates of a given disease, 
and, in addition, to study the relationship of the incidence 
of the disease to socio-cultural factors within a given so- 
ciety or societies. This is one possible approach but it is 
not suggested that it is the only one, although it does ap- 
pear to have much promise. 

The second goal was dealt with when the cultures of the 
Negroes of the Virgin Islands and the Cuna Indians of 
Panama were compared. First, it was found that the two 
societies differed greatly in terms of mean blood pres- 
sures, and secondly, it was shown that the two societies 
also differed to a great extent in terms of various aspects 
of culture. 

The third goal was discussed when it was pointed out 
that the crucial difference between the Cuna and St. Thomas 
Negroes was not merely that they differed in terms of the 
various aspects of culture, but that the total cultural con- 
figuration in one society, the Negroes of St. Thomas, led 
to psychological stress and tension, while in the other, the 
Cuna, it led to relative personal and cultural adjustment. 








On the basis of these findings, the fourth goal was 
dealt with, when it was hypothesized that: social groups 
with high blood pressure levels exhibit greater social ten- 
sions and conflicts than groups with normal pressures. 
This hypothesis was tested in an exploratory and tentative 
way by reference to findings within a single society. It 
was found that variables associated with stress among the 
Washo Indians of Nevada (alcoholism and attendance at 
white schools) were also associated with high diastolic 
blood pressures, and that variables associated with at- 
tempts to counteract stress (membership in the Peyote 
cult) were associated with normal blood pressures. On 
this basis it is felt that further tests of this hypothesis will 
very possibly be quite fruitful, and therefore important. 

Finally, it is felt that cultural anthropology has much 
to offer in the study of disease, both in the way of method- 
ology and in concepts. A collaboration between medicine 
and anthropology holds much promise for greater in- 
sights into heretofore mysterious disease processes. 

133 pages. $2.00. Mic 57-4418 


TESUQUE: A COMMUNITY STUDY 
IN ACCULTURATION 


(Publication No. 24,574) 


Maneck Sorabji Wadia, Ph.D. 
Indiana University, 1957 


Tesuque Pueblo is located ten miles north of Santa Fe, 
New Mexico. Due to the secretive attitude of the Tesuque 
Indians, very few anthropologists have been able to study 
them and little has been published regarding their culture. 
A study of this pueblo would make a contribution to the 
ethnology of the Southwest as well as provide an excellent 
opportunity for a comparative study at a later date with 
an agricultural community in Indian. Grants were secured 
from Indiana University to conduct field-work at Tesuque 
in the summers of 1954, 1955, and 1956. 

The present dissertation has been divided into two 
parts. Part I consists of the history, climate, etc., of 
Tesuque, so as to provide a background for what follows, 
namely, those major aspects of Tesuque culture which 
have undergone changes and the effects of these changes 
on the culture as a whole. In Part II, specific cases of at- 
tempts to introduce changes, and specific cases of accul- 
turation in the Tesuque way of life have been cited, with 
a hope that by a careful analysis of these cases, anthro- 
pologists will be in a better position to lay down the gen- 
eral principles involved in the process of change. 

Tesuque presents a paradoxical situation. It is the 
most secretive of the Southwestern pueblos; it has pre- 
served some of its native ways better than any other 
pueblo, yet it is the most westernized in the material as- 
pects of its culture. The process of acculturation has 
been accelerated within the past three decades. Consider- 
able changes in the Tesuque culture have become apparent 
to the outsiders as well as to the Tesuque themselves. 
Some Tesuque Indians welcome these changes while others 
object to them, giving rise to progressive and conserva- 
tive factions in the pueblo. The conservative faction con- 
sists mainly of the older generation and is more powerful 
at present because the older men hold power in the re- 
ligious and secular hierarchies. However, there are 
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indications that though the conservatives will never become 
extinct, the progressive group will tend to dominate in the 
future. 

The advent of a cash economy has played a dominant 
role in acculturation at Tesuque. The security once found 
in social solidarity is being substituted by financial se- 
curity and monetary considerations are replacing inter- 
personal relationships. Women have a considerable in- 
come through the sale of their pottery, and their position 
is therefore being enhanced. Some Tesuque Indians work 
for wages and are becoming economically independent of 
the pueblo. They also come in greater contact with the 
outside world which has increased their desires for mod- 
ern facilities. 

The acceptance of Catholicism by the Tesuque Indians 
has been another important step towards acculturation. It 
has provided them with a common basis of association with 
their predominantly Catholic Spanish-American and White 
neighbors. The Tesuque believe that the best way to lead 
one’s life in the present world and to achieve salvation is 
to follow not only the Catholic religion but also the native 
religion. By practicing both these religions the Tesuque 
Indians have developed an assured feeling of security. 

There exists at Tesuque a strong sense of belonging 
along with a feeling of pride in their heritage which makes 
the Tesuque Indians ambitious to improve themselves and 
their pueblo. 336 pages. $4.30. Mic 57-4419 


STABILITY AND CHANGE IN NGOMBE CULTURE 
(Publication No. 23,559) 


Alvin William Wolfe, Ph.D. 
Northwestern University, 1957 


Supervisor: Melville J. Herskovits 


This dissertation reports a time-comparative study of 
cultural stability. Much has been written of social and 
cultural correlates of stability, often without historical 
evidence to test the nature of the relationships. The Bantu- 
speaking Ngombe in the Equatorial Province of the Belgian 
Congo provide a situation in which such tests are possible. 
Though the Gonji Ngombe and the Moswea Ngombe derive 
from a common origin, the Gonji have maintained the tra- 
ditional ways of their ancestors while the Moswea mani- 
fest markedly less stability in their culture. Analysis of 
' these data in terms of five hypotheses leads to the con- 
clusion that differential stability of various elements 
within a culture is more predictable than differential sta- 
bility of whole cultures. Three hypotheses concerning the 
latter demand qualification in the light of historical evi- 
dence, while two hypotheses concerning stability of ele- 
ments of a given culture are fully supported by the Ngombe 
data. 

The hypotheses tested were stated in these terms: 

(1) Stability of culture is fostered when the enculturative 
experience of individuals entails a minimum of psy- 
chological conflict. 


(2) A stable culture is maintained when the society is 
composed of homogeneous individuals or when it 
exhibits “social integration.” 





(3) A culture is stable which manifests a high degree of 
integration of its elements through their mutual re- 
inforcement or common orientation toward funda- 
mental principles or ends. 


The focal area of a culture exhibits the greatest 
tendency to change in isolation or in free contact, 
but the greatest conservatism under domination or 
forced acculturation. 


The stability of a given pattern, relative to other 
patterns of the same culture, depends on the strength 
of the culturally defined and evaluated consequences 
or sanctions expected to result from conformity or 
nonconformity. 


Prior to analysis in terms of these hypotheses, the 
ethnographic descriptions of both varieties of Ngombe cul- 
ture, the Gonji and the Moswea, are presented in two 
major sections of the dissertation. 

Considering the stability of a culture as a whole, the 
findings relating to the first three hypotheses may be 
considered together. In contrast to the Moswea, the Gonji 
Ngombe manifest (1) lack of conflict in enculturation, (2) 
social homogeneity, and (3) cultural integration. Since 
they also have maintained to a greater degree the culture 
of their ancestors, the hypotheses appear to be supported. 
Qualification is necessary, however, for Moswea culture 
derives also from that ancestral Ngombe culture which 
must have been like that of the Gonji in these essentials. 
Hence, the inferences of causal relation are not supported. 
Any prediction of future stability of Gonji culture, on the 
basis of these characteristics, is unjustifiable. 

The hypothesis using the concept of cultural focus con- 
forms fully with the data on differential stability within a 
culture. The focus of traditional Ngombe culture is iden- 
tified as the hunting-supernatural complex, and this is 
seen to exhibit variation under conditions of free contact 
and stability under conditions of domination. Both condi- 
tions are observable in the Ngombe materials because the 
Moswea and the Gonji have experienced different relations 
with other African groups and with Europeans. 

The final hypothesis serves to explain differential sta- 
bility not covered by the focal hypothesis, when, among 
elements either within or outside the focus, some are 
found more susceptible to change than others. Every pat- 
tern for which adequate historical evidence is available 
supports the view of stability as a function of the strength 
of sanctions. Strong sanctions, in both Ngombe cultures, 
are those which concern the lineage or extended family, 
while individualistic rewards and penalties are less ef- 
fective. Some patterns governed by weak sanctions are 
nevertheless important to the stability of the whole sys- 
tem, so that under certain circumstances an apparently 
stable, integrated, culture may experience considerable 
change. Thus, the variation of Moswea culture from the 
original Ngombe tradition may be seen as a result of a 
series of small changes which tended to undermine the 
very crucial elements of Ngombe culture, solidarity of 
lineage as expressed in patterns of communal worship of 
ancestors and cooperative hunting. 

237 pages. $3.10. Mic 57-4420 
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INTEGRATION AND URBAN INFLUENCE: 
A STUDY OF TWO CANADIAN FISHING VILLAGES 
UNDERGOING A NATURAL EXPERIMENT 


(Publication No. 24,061) 


Frank Wilbur Young, Ph.D. 
Cornell University, 1957 


A natural experiment involving two Canadian fishing 
villages is studied over a period of five months with the 
guidance of the hypothesis that urban influence leads to a 
reduction of integration of primary communities. The two 
villages, which.are on islands and separated from each 
other by only a narrow channel of water, are shown to be 
organized on a primary basis and similar with respect to 
size, geography, basic economy, ethnicity, religion and 
general aspects of Protestant-Fnglish culture. However, 
they were probably unmatched on average income in 1900, 
which is the baseline date. At that time one village was 
more exposed to urban influence because of its position in 
the West Indies trade, but about 1925, the other village be- 
came more exposed due to the decline of sea commerce 
and the increased importance of land travel to nearby ur- 
ban centers, to which the second village had easier access. 
Urban influence is defined for the purposes of this study as 
industrialization, contact with urban ideology, and outside 
political control. Specifically, the more influenced village 
has fish canneries, a larger proportion of its population 
who have lived in urban places, and is directly exposed to 
the control of the county government, while the less in- 
fluenced village has no factory-like plants, a smaller pro- 
portion who have lived away, and a local magistrate who 
deters direct interference in local affairs by outside units, 

Two aspects of integration are conceptualized and in- 
dexed: the frequency of social relations and their con- 
nectivity. The definition of social relations follows that of 
Max Weber, but for purposes of operationalization, social 
relations are subdivided into three categories: communi- 
cation, affective choice, and conventional meanings. Com- 
munication includes neighboring, shop-talk among the 
fishermen, talking in the village stores, participation in 





formal organizations, and contacts among decision-making 
leaders. Affective choice includes friendship choices, 
close kinship affiliations, patterns of respect and prestige 
leadership. Conventional meanings involve the predomi- 
nantly Protestant religious beliefs, conceptions of fishing, 
social life, the family, etc. The various categories of so- 
cial relations are indexed in both their frequency and con- 
nectivity aspects by a variety of techniques including 
quasi-sociometric groupings, the matrix analysis of mem- 
bership in formal organizations, the comparison of kinship 
networks and similar methods. These are especially 
adapted for the study of community structure, and they 
extend the usual participant observation and key informant 
techniques used by anthropologists. 

It is found that the changes in the integration of the two 
communities accord with the hypothesis except for the fre- 
quency dimension as of 1900. This discrepancy, when con- 
sidered in relation to other data, points to a residual set 
of factors within the community that affects its reaction to 
change. Such differential management on the part of the 
community of the impinging urban influences is discussed 
in terms of the several possible explanations, both histori- 
cal and analytic. 

Other comparable studies of urban influence and village 
integration are reviewed, and variant definitions of these 
concepts are discussed. It is proposed that while integra- 
tion refers to the frequency and connectivity within a given 
kind of social relations network, the relations between 
networks allow for an analytical definition of primary and 
secondary--or, in a general way, of folk and urban-- 
communities. Following Sorokin, primary communities 
are defined as those in which the networks tend to be 
cumulative--i.e., comprised of the same people--while 
secondary communities are defined as those whose net- 
works are predominantly specialized or segmented. With 
such a redefinition it is possible to explicate certain 
processes by which the transition from a primary to a 
secondary community can lead to disintegration. 

The overall theoretical approach of this study is inter- 
actionist, but specific guidance is drawn from the work of 
Redfield, Homans, and Leighton. 

307 pages. $3.95. Mic 57-4421 
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PHYSIOLOGICAL AND SEROLOGICAL STUDIES 
OF MEMBERS OF ERWINIA, ESCHERICHIA, 
AND AEROBACTER 


(Publication No. 24,004) 


Robert Clinton Dalzell, Ph.D. 
The Pennsylvania State University, 1957 








The close relationship of members of Erwinia to the 
coliforms has long been recognized and the similarity of 
these two groups has been a subject of comment by numer- 
ous authors. Little comparative study, however, has been 
made to determine the nature of this relationship. 

In view of the diversity of opinion at present as to the 





proper classification of these organisms and the lack of 
information as to relationships within the group, it has 
been deemed worthwhile to make a study of representatives 
of three genera involved. | 
Coleman and Reid modified the techniques employed by 
Dawson and Sia and introduced innovations applicable to 
plant pathogens. In this study of representative strains of 
Escherichia, Aerobacter, and Erwinia, these techniques 











were used where applicable, suitable modifications were 
made when necessary, and a new technique developed in an 
effort to throw further light on the conversion of the “8S” 
form of one species to the “M” form of another. 
Physiological studies of the representative strains of 
Escherichia, Aerobacter, and Erwinia were made employing | 
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common carbohydrates and related compounds. The ability 
to liquefy gelatin, the IMViC reactions, and type growth on 
Eosin Methylene Blue agar were also studied. Physiologi- 
cally the cultures were found to be typical of the species 

in each case. Serologically little relationship was ob- 
served in these cultures. 

The cultures were converted to the “S” phase by cul- 
tivation in the presence of 10 per cent homologous “M” 
antiserum. Many physiological changes accompanied the 
conversion of these forms, and serological study in the 
“S” phase revealed that a state of serological identity had 
been reached. 

Investigation of ultraviolet resistance showed that *M” 
phase cultures resembled Escherichia coli B/r in resist- 
ance and the “S” phase cultures on the other hand, re- 
sembled E. coli B. Sensitization of *M” cells resulted in 
a loss in resistance and such cells resembled E. coli B in 
ability to withstand ultraviolet radiation. Sensitization of 
“S” cells resulted in a slight increase in resistance. 

Aerobacter cloacae *S” cells were converted to physio- 
logic, serologic, and pathogenic identity to cells of Erwinia 
tracheiphila “M” phase. Conversion was accomplished by 
treatment of the A. cloacae “S” cells with vaccine, by 
treatment with culture filtrate, and by treatment with a 
sterile filtrate obtained from cucumber tissue. A, cloacae 
“S” cells were converted to E. coli and coliform inter- 
mediates by use of the culture filtrate technique. 

It may be concluded from this study that: 

1, Escherichia coli, Aerobacter cloacae, Erwinia 
amylovora, and Erwinia tracheiphila possess a common 
“S” phase, and an “M” phase of any of the species may 
arise from an “S” derived from any of these species. It 
is probable that such a statement would hold true for all 
members of these three genera. 

2. Resistance to ultraviolet radiation is related to the 
nature and amount of material present in excess of that 
found in *S” phase cells, the latter representing a state of 
extreme sensitivity. 

3. Conversion of A. cloacae “S” cells to E, trachei- 
phila “M” cells is possible in the absence of filtrates or 
vaccines of bacterial cultures. This probably represents 
the chief natural method of conversions, and relegates the 
role of the DNA of another culture in such conversions, to 
that of an interesting laboratory artifact. 

74 pages. $2.00. Mic 57-4422 









































AN IMMUNOLOGIC STUDY OF HEMAGGLUTININ 
PRODUCTION IN TUBERCULOUS 
AND NORMAL RABBITS 


(Publication No. 23,684) 


Charles Wayne DeWitt, Jr., Ph.D. 
The Ohio State University, 1952 

Middlebrook and Dubos’ reported that sheep red blood 
cells would adsorb antigen from extracts of tubercle 
bacilli and were subsequently agglutinable by specific 
antisera. Other workers modified the test to the use of 
concentrated Old Tuberculin and human group “O” eryth- 
rocytes as carriers’’* and to a hemolytic test by the addi- 
tion of complement.*”*® Numerous clinical investigators 
have obtained widely differing results with these modifica- 





tions and have offered different interpretations of these 
results. It is the consensus, however, that the polysac- 
charide fraction of Old Tuberculin and antibodies to it 
are probably responsible for the specific reaction. 

Results of attempts to use the hemagglutination reac- 
tion in the detection of tuberculosis in cattle**’ have pro- 
duced two conclusions: first, that neither hemagglutina- 
tion nor its companion test, hemolysis, is sufficiently 
specific for such diagnostic work, and, second, that an 
investigation designed to distinguish and evaluate those 
antibodies which could be experimentally produced in the 
absence of actual tuberculous infection would be valuable 
in any Clinical application of the test. 

It was established that erythrocytes treated with con- 
centrated Old Tuberculin, such as those used in the hemag- 
glutination and hemolytic tests, are capable of eliciting a 
tuberculin-type response in hypersensitive animals and, 
therefore, that these cells presumably adsorb tuberculo- 
protein during treatment. 

It was also established that tuberculous rabbits re- 
sponded to the intravenous injection of Purified Protein 
Derivative (P.P.D.) by a marked increase in hemaggluti- 
nation titres in three to six days. Normal rabbits simi- 
larly injected with 0.2 mg. of P.P.D. responded by the 
production of hemagglutinins. The kinetics of the response 
by normal animals were similar to those seen in response 
to single injections of live avirulent or dead tubercle 
bacilli. 

It was shown that P.P.D., introduced either intra- 
dermally or subcutaneously, could elicit a response simi- 
lar to that seen in rabbits immunized by means of intra- 
venous P.P.D. Such responses were, however, usually of 
lower hemagglutination titre and did not appear as soon 
as those in intravenous P.P.D.-immune animals. Sec- 
ondary intravenous injections of P.P.D. produced anamnes- 
tic responses in all animals. 

The hemagglutinin produced by normal rabbits in re- 
sponse to intravenous P.P.D. was found to be non- 
precipitating in the Ouidin serum agar technique® andclas- 
sical ring and antigen dilution precipitin tests even after 
prolonged incubation at refrigerator temperatures. Such 
small precipitates as did occasionally appear were found 
to be soluble in chilled saline. 

This antibody also failed to cause anaphylaxis upon 
secondary injections of P.P.D. into P.P.D.-immune rab- 
bits or upon passive transfer to normal guinea pigs and 
later introduction of either tuberculin treated erythrocytes 
or soluble P.P.D. It could not be demonstrated by in vitro 
passive adsorption to normal guinea pig uterine tissue,® 
nor did such tissue reduce the hemagglutinating ability of 
P.P.D.-immune rabbit serum by antibody adsorption. 

Attempts to transfer the hemagglutinin by reversed 
passive skin sensitization of normal guinea pigs” were 
negative. 

Removal of erythrocytes from normal rabbits follow- 
ing intravenous P.P.D. administration and subsequent use 
of these washed red cells showed that there had been suf- 
ficient tuberculin adsorption in vivo to allow demonstra- 
tion of hemagglutination inhibition of tuberculous anti- 
serum and hemagglutinin production upon transfusion of 
these cells into normal rabbits. 

It was further shown that the tuberculoantigen-red cell 
union was not sufficiently strong to allow quantitative ag- 
glutination studies. Attempts to estimate total antobody 
nitrogen by quantitative agglutination of tuberculin treated 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





BACTERIOLOGY 2767 





erythrocytic stromata in P.P.D.-immune serum gave un- 
reliable results. It was demonstrated that hemagglutina- 
tion inhibiting antigen was eluted in measurable amounts 
from such treated stromata during a wide spectrum of in-. 
cubation times and temperatures. 

It is postulated that the antigenic fraction adsorbed by 
the erythrocyte from Old Tuberculin is responsible for the 
limited range of activity displayed by the system discussed 
here. If the aggregates seen in hemagglutination are to be 
built up, the antibody produced by normal rabbits in re- 
sponse to parenteral P.P.D. must be at least bivalent and 
should, therefore, be capable of precipitating with its spe- 
cific antigen. Since specific precipitation does not occur, 
it is assumed that the antigen is ne more than bivalent. It 
is further suggested that the antigen site responsible for 
red cell union is either proximal or identical to one of the 
sites for antibody union. Such a theory would explain the 
inability of normal erythrocytes to adsorb antigen-antibody 
complexes with resulting hemagglutination, and would also 
explain the univalent activity of the P.P.D.-immune serum 
in precipitation experiments. Finally, it is postulated that 
the antigenic behavior of P.P.D. in normal rabbits is at 
least in part due to an in vivo erythrocytic adsorption of 
tuberculin. This is indicated by the small average molecu- 
lar weight of the P.P.D. used, and is supported by the ex- 
periments with erythrocytes removed following intravenous 
P.P.D. inoculation of normal rabbits. 

109 pages. $2.00. Mic 57-4423 
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TUMOR IMMUNITY IN AN ISOLOGOUS 
TUMOR-HOST SYSTEM 


(Publication No. 23,598) 


Herman Goldner, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Paul M, Aptekman 


It was observed that an ascites tumor (9 A) which arose 
spontaneously in an inbred rat would produce an immune 
state in rats of the strain of origin when implanted by the 
subcutaneous route. The normal transplantation route em- 
ployed was intraperitoneally. The tumor was lethal in 
100% of the native strain when implanted intraperitoneally 
and killed the host in 4 days + 8 hours with an inoculum of 
0.1 ml. ascites containing 25-30 million tumor cells, and 
in 4.5 days.t 8 hours with an inoculum of 0.05 ml. ascites 
containing 10-15 million tumor cells. 

The immune state was manifest 6 days after a non- 
lethal subcutaneous inoculation of 9 A ascites tumor cells 
was made and detected by the ability of the rats to resist 
a normally lethal intraperitoneal implant of 9 A ascites. 
This resistance was of a long duration as evidenced by the 
fact that immunized rats were resistant when challenged 
with a lethal intraperitoneal implant 6 months after the 
initial subcutaneous implant. 

Smears made of an ascites implant from a resistant 
rat when examined microscopically, showed a marked cy- 
totoxicity and degeneration of the tumor cells. 

Serum from immunized rats was capable of completely 
protecting a normal rat, both prophylactically and thera- 
peutically, from a lethal intraperitoneal implant, or sig- 
nificantly extended the survival time of the rat depending 
upon the tumor cell and immune serum dosage. Inactiva- 
tion of tumor cells by the immune serum was accomplished 
and it was determined that 1 ml. of immune serum was 
capable of inactivating approximately 2 million tumor cells. 

The antibody was found to be a cytotoxic one and was 
quantitated as to time of appearance and maximum activity 
by means of the unstained cell technique. The initial anti- 
body response to a subcutaneous inoculum reached a peak 
at 9 days, and then decreased until at 21 days it was no 
longer detectable. An intraperitoneal challenge brought 
about a secondary response after an initial negative phase. 
It was found that in the absence of complement (immune 
serum heated for 30 minutes at 56° C.) there was no cyto- 
toxicity and upon the addition of complement (fresh normal 
rat serum) the tumor cells underwent cytotoxic changes. 
The specificity of the immune serum was found to be 
against the 9 A ascites tumor cells and the cytoxic anti- 
body could be adsorbed out by 9 A tumor cells. 
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THE EFFECTS OF BACTERIOPHAGE ON THE 
BIOSYNTHESIS OF PURINES IN ESCHERICHIA 
COLI: I THE EFFECTS OF PHAGE INFECTION 
ON THE DE NOVO SYNTHESIS OF PURINES, 
IL A MECHANISM FOR THE INHIBITION OF THE 
SYNTHESIS OF 5-AMINO-4-IMIDAZOLE- 
CARBOXAMIDE RIBOTIDE BY PURINES. 

Il. THE EFFECTS OF PHAGE INFECTION ON 
THE DE NOVO SYNTHESIS OF PURINE 
PRECURSORS BY CELL-FREE EXTRACTS, 














(Publication No. 23,602) 


Jack Gregory, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Joseph S. Gots 


Studies on the synthesis of precursors of ribonucleic 
acid were performed on phage-infected and non-infected 
cells of an Escherichia coli mutant, strain B-96. This or- 
ganism synthesizes 5-amino-4-imidazolecarboxamide 
ribotide, AICAR, (a purine ribotide precursor) but is un- 
able to convert this intermediate to inosinic acid due to an 
enzyme deficiency. The effects of phage infection on the 
synthesis and accumulation of AICAR were studied and 
were used as an index of the de novo synthesis of purine 
ribotides. 

Intact resting suspensions of B-96 capable of synthe- 
sizing AICAR were infected with phages T1, T2, T3, T4 
(with and without tryptophan), T5 (with and without added 
Ca*+), ultraviolet irradiated T2, and T2 “ghosts”. 

Since it became necessary to understand the metabolic 
relationship between purine end products and purine pre- 
cursors, experiments were performed to establish a direct 
metabolic link between reactions appearing early and late 
in the de novo synthesis of purine ribotides. 

Studies dealing with the effects of phage infection were 
concluded with a comparison of enzymatic activities of 
cell-free extracts prepared from infected and non-infected 
cells. Since AICAR can be synthesized in an enzyme- 
containing cell-free system, it was possible to compare 
the activities of cell-free extracts prepared from different 
sources. 

Our experimental results showed that synthesis of 
purine ribotides was inhibited by phage infection at some 
step before AICAR formation. Since phage “ghosts” and 
T4 phages, without added tryptophan, did not inhibit AICAR 
synthesis it was possible to assume that the inhibition was 
related to some step subsequent to DNA injection. 

Cell-free synthesis of AICAR was inhibited by the addi- 
tion of purine bases. It was postulated that the reaction of 
5-phosphoribosyl-1-pyrophosphate (PRPP) with added 
purines limited the amount of PRPP available for the de 
novo synthesis of AICAR and hence purine ribotides. 
~ When enzymatic activities of cell extracts obtained 
from infected and non-infected cells were compared, it 
was seen that infected cell extracts exhibited 65-80 per 
cent of the control activity. It was postulated that the host 
degradation products resulting from phage-host interac- 
tion were responsible for the demonstrated inhibition. It 
was also postulated that the de novo pathway for purine 
ribotide synthesis plays an important role in phage DNA 
synthesis since a metabolic lesion in the de novo purine 
ribotide pathway did not allow for the synthesis of phage 
DNA (above the amount derived from host DNA). 

51 pages. $2.00. Mic 57-4425 








MICROBIAL GROWTH PATTERNS OF 
MYCOBACTERIUM TUBERCULOSIS GROWN IN 
LIQUID SYNTHETIC MEDIUM UNDER VARIOUS 

OXYGEN TENSION LEVELS, OXIDATION-REDUCTION 
POTENTIALS, AND WITH ANTIMICROBIAL AGENTS 


(Publication No. 23,510) 


Bernard Halpern, Ph.D. 
Northwestern University, 1957 


I. The Effect of Oxygenation, Aeration and Reduced Oxy- 
gen Tensions on the Growth Pattern of Mycobacteria. 

Quantitative growth experiments were carried out in 
order to elucidate the conditions responsible for the oc- 
currence of arithmetic linear growth of mycobacteria in 
liquid dispersing media. 

The results show that continuous aeration or oxygena- 
tion of the medium results in a logarithmic growth pattern 
for a prolonged period of time without the occurrence of 
the arithmetic linear growth pattern. The characteristic 
rate of growth, however, is not changed under these con- 
ditions. 

Measurements of mycobacterial growth under reduced 
oxygen tensions show that, as oxygen tension is decreased, 
the generation time of the organism increases. There is 
also a progressive decrease ofthe arithmetic rate of 
growth under these conditions. 


II, Oxidation-reduction levels and the effect of sodium 
thioglycolate on the growth of Mycobacterium tubercu- 
losis var. bovis, strain BCG. 

The use of potentiometric indicator dyes in biological 
systems is discussed. 

An apparatus is described for direct potentiometric 
measurement of medium containing growing cells of myco- 
bacteria for prolonged periods of time. 

Comparison of bacterial cell mass measured in nephe- 
los units and potentials measured with and without added 
sodium thioglycolate gave no correlation other than Myco- 
bacterium tuberculosis var. bovis, strain BCG was cap- 
able of reducing tween-albumin medium when grown in 
this medium for a prolonged period of time. The greatest 
negative potential occurred at the end of the logarithmic 
and within the arithmetic linear growth phase. 

The effect of sodium thioglycolate upon the growth pat- 
tern of bovine tubercle bacillus, strain BCG grown in dis- 
persion medium was similar to that expected for inhibition 
of a reaction sequence in the steady state, 


Ill, The effect of various antimicrobial agents on tubercle 
bacilli growing under atmospheric and reduced oxygen 
tensions. 

Cultures of mycobacteria (mammalian strains H37 Rv 
and Hs7Ra and bovine strain BCG) grown in the presence 
of partial growth inhibitory concentrations of penicillin, 
streptomycin, isoniazid and p-aminosalicylic acid pro- 
duced notable differences in growth patterns between those 
grown at atmospheric oxygen and reduced oxygen tension 
levels. At near atmospheric oxygen levels, 15 and 18 
volumes per cent, and at atmospheric oxygen, cultures of 
mycobacteria grown in the presence of antimicrobial 
agents evidenced a prolonged logarithmic growth and in- 
creased generation time, or a marked delay in onset of 
growth. Following the ‘lag phase there was exhibited an ac- 
celerated growth pattern, followed by an arithmetic linear 
rate equal to controls. 
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At reduced oxygen levels, in the presence of antimicro- 
bial agents, no lag was evident and the arithmetic linear 
growth was altered in the manner expected for inhibition of 
a monomolecular reaction. 


IV. A drug-inhibiting substance from Mycobacterial and 
other bacterial cultures. 

Filtrates of cultures of Mycobacterium smegmatis con- 
tain substances capable of inactivating penicillin, dihydro- 
streptomycin, isoniazid and neomycin. Inactivators of 
chloramphenicol, carbomycin, chlortetracycline, oxytetra- 
cycline, tetracycline, bacitracin and erythromycin were 
absent from these filtrates. 

The human strains of tubercle bacilli, Hs3s7Rv, Hs7Ra 
and the bovine strain, BCG, produce substances capable of 
inactivating isoniazid, streptomycin and penicillin. 

Filtrates of cultures of Mycobacterium species strain 
607, A. aerogenes, B. subtilis and a strain of M. pyogenes 
have been tested against penicillin only. Penicillin inacti- 
vation by filtrates of the two former organisms, but not of 
the remaining ones, was demonstrated. 

The penicillin inactivator from Mycobacterium smeg- 
matis culture filtrates is present in alcohol precipitates of 
the filtrate and is heat labile, nondializable and possibly is 
an enzyme. 186 pages. $2.45. Mic 57-4426 


METABOLISM OF CITRIC ACID BY CELL-FREE 
EXTRACTS OF PENICILLIUM CHRYSOGENUM Q176 


(Publication No. 24,015) 


Richard Leon Heberling, Ph.D. 
The Pennsylvania State University, 1957 





It has been observed that when extracts of Penicillium 
chrysogenum Q176-717L oxidized citric acid aerobically 
there was less oxygen utilized than would be required by 
the Krebs’ Tricarboxylic Acid Cycle. On the other hand 
the evolution of carbon dioxide is almost equivalent on a 
molar basis to the citrate used. Carbon dioxide is also 
evolved under anaerobic conditions indicating some dddi- 
tional pathway of citrate degradation not explained by the 
Krebs’ Cycle. This study was undertaken to explain the 
“anaerobic” carbon dioxide evolution by cell-free extracts 
of the mold. 

The cell-free extracts used in these experiments were 
prepared by grinding the mold mycelium with sand in a 
chilled mortar or by mixing in a Servall Omni-Mixer with 
glass beads. The fragmented mycelium was extracted with 
distilled water. 

The anaerobic carbon dioxide evolution from citrate 
degradation was found to require the presence of acatalytic 
amount of triphosphopyridine nucleotide (TPN) and am- 
monium ions. Likewise the amount of citrate degraded 
was proportional to the amount of ammonium ions avail- 
able, and the end products of anaerobic citrate degradation 
were carbon dioxide and glutamate. It is proposed that 
citrate is degraded anaerobically by oxidation to alpha- 
ketoglutarate and carbon dioxide via a TPN-specific iso- 
citric dehydrogenase, followed by the reductive amination 
of the alpha-ketoglutarate to form glutamate via a revers- 
ible TPN-specific glutamic dehydrogenase. 

The aerobic degradation of citric acid was similarly 











influenced by the ammonium ion content of the system. 
The oxygen uptake within a specified time limit remained 
relatively low and constant, with the amount of citrate de- 
graded being proportional to the ammonium ions avail- 


able. The endproducts of aerobic citrate degradation were 


alpha-ketoglutarate (two moles per mole of oxygen uptake), 
glutamate (one mole per mole of ammonium ion used), and 
carbon dioxide (one mole per mole of citrate degraded). 
The moles of alpha-ketoglutarate plus the moles of gluta- 
mate formed were equal to the citrate utilized. 

Dialyzed extracts of P. chrysogenum were found to de- 
grade citrate via isocitrate to stoichiometric amounts of 
glyoxylate and succinate in the presence of semicarbazide. 
The enzyme responsible for this reaction has been de- 
scribed previously in P. chrysogenum and was called d- 
isocitric lyase. The same enzyme in other microorgan- 
isms has been termed D-isocitritase. This reaction is 
reversible and was shown to have a pH optimum of 6.0. 

In the absence of semicarbazide the glyoxylate was shown 
to form glycine by transamination with endogenous amino 
acids. A divalent metal ion requirement, which may be 
satisfied equally well with Mg or Mn, was demonstrated 
for this enzyme. Isocitric dehydrogenase also had a diva- 
lent metal ion requirement in these extracts. 

Semicarbazide and hydrazine sulfate were shown to 
inhibit transamination and reductive amination in these 
extracts by trapping the alpha-ketoglutarate and glyoxylate 
formed during citrate degradation. Arsenite affected ci- 
trate metabolism by inhibiting glutamic dehydrogenase. 

Glucose-1l-phosphate, glucose-6-phosphate and 6- 
phosphogluconate oxidation was shown to couple to the re- 
ductive amination of alpha-ketoglutarate under anaerobic 
conditions. It was shown that the glutamic dehydrogenase 
is reversible and that the equilibrium favors glutamate 
formation. 70 pages. $2.00. Mic 57-4427 








STUDIES ON SOLUBLE VIRAL HEMAGGLUTININ 
(Publication No. 23,753) 


Robert James Janssen, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Albert P, McKee 


Digestion of chorio-allantoic fluid and membrane in- 
fected with influenza virus by the proteolytic enzyme, 
trypsin, resulted in the production of a soluble hemag- 
glutinin. Solubility was based on the fact that centrifuga- 
tion at 30,000 RPM for 30 minutes would not sediment the 
hemagglutinating material. Digestion of non-infected 
chorio-allantoic fluid and membrane in the same manner 
resulted in the production of a non-specific soluble hemag- 
glutinin. 

Comparative studies were performed with the soluble 
hemagglutinin prepared from chorio-allantoic fluid and 
membrane infected with influenza virus and the corres- 
ponding non-specific hemagglutinin prepared from non- 
infected chorio-allantoic fluid and membrane. Both hemag- 
glutinins were non-toxic for mice, would not fix comple- 
ment in the presence of antiserum homologous to the virus 
used in the preparation of soluble hemagglutinin, were not 
adsorbed by chicken red cells, and reacted variably in 
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hemagglutination-inhibiting and antibody-binding tests. 
The soluble hemagglutinin produced from virus-infected 
materials was antigenic, stimulating the production of 
virus-neutralizing, complement-fixing and hemagglutina- 
tion-inhibiting antibodies. Non-specific soluble hemag- 
glutinin exhibited the antigenic characteristics of chorio- 
allantoic membrane, stimulating the production of antibody 
which did not have any neutralizing effect on viral-infected 
mouse-lung preparations. Soluble hemagglutinin prepara- 
tions were found to have 50 per cent egg-infectivity titers 
ranging from 10 * to10 “, whereas non-specific soluble 
hemagglutinin preparations were found to be non-infective. 

In the course of these studies it was found that trypsin 
exerted a destructive effect upon specific antibody. This 
detrimental action appeared to be the probable explanation 
for the variability in the hemagglutination-inhibiting and 
antibody-binding tests with both hemagglutinins. 

The properties of known soluble viral hemagglutinins, 
von Magnus’ “incomplete” influenza virus, non-infectious 
hemagglutinins as described by Granoff (Virology, 1, 516- 
532, 1955), and influenza “S” antigen were compared with 
those of soluble hemagglutinin of viral origin and non- 
specific soluble hemagglutinin. Both hemagglutinins dif- 
fered in varying degrees from all the aforementioned 
products. However, the major difference was that the sol- 
uble hemagglutinin produced by trypsin-treatment of virus- 
infected chorio-allantoic membrane and fluid was infective 
for chick embryos while all the other soluble antigens 
were non-infective. 

The mechanisms of production of soluble hemagglutinin 
and non-specific soluble hemagglutinin have not been de- 
termined, but theoretical possibilities were discussed 
briefly. 54 pages. $2.00. Mic 57-4428 


DRUG-INDUCED DEPRESSIONS OF THE 
TRANSAMINASE ACTIVITIES OF MICROCOCCUS 
PYOGENES VAR. AUREUS, STRAIN 3A. 
MECHANISM OF THE DEVELOPMENT OF 
RESISTANCE TO STREPTOMYCIN. 

I. BIOCHEMICAL DIFFERENCES OF 
REPLICA COLONIES. 


(Publication No. 23,613) 


Gow T. Lam, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: M, G. Sevag 


Parent sensitive cells of Micrococcus pyogenes var. 
aureus, strain 3A, unexposed to sulfathiazole were grown 
in subinhibitory (20 ug per ml) concentration of sulfathia- 
zole in casein hydrolysate medium. The cultures were 
harvested after reaching 50 percent of the maximum 
growth. The harvested cells were washed twice with phos- 
phate buffer (pH 7.3) and aliquots of the resuspended cells 
transferred simultaneously to fresh casein hydrolysate 
media and to media containing various higher concentra- 
tions of sulfathiazole. Cells from these cultures were 
harvested at 50% of the maximum growth and washed with 
phosphate buffer. Transaminase activities were estimated 
chromatographically in terms of the glutamate produced. 

When compared with normal cells, cells grown once in 








20 wg of sulfathiazole per ml of media showed an 81% de- 
crease in activity with alanine, 68% with aspartate, 80% 
with leucine, and 70% with valine. These decreases in ac- 
tivity were not only completely recovered but a gain of 
activities was observed after only a single subculture in 
drug-free medium. 

Transamination reactions were also determined in the 
presence of 1,000 yg of sulfathiazole per ml. Here the 
activity of cells grown in the absence of sulfathiazole were 
inhibited from 30 to 39%, whereas, those grown in the 


' presence of sulfathiazole were unaffected by this concen- 


tration of drug. When the cells were transferred into 
media containing increasing concentrations of sulfathia- 
zole, glutamate production varied in an inconsistent man- 
ner. The cells after 12 successive transfers in media 
containing 2,000 ug of sulfathiazole per ml always showed 
permanent decreases in transaminase activity, almost 
identical quantitively with those which were observed in 
cells grown for the first time in subinhibitory (20 ug/ml) 
concentration of sulfathiazole. Growth of the highly re- 
sistant cells in media free from sulfathiazole failed to re- 
store the original activity of the sensitive strain. 

It was further found that p-aminobenzoic acid com- 
pletely antagonized these effects of sulfathiazole on grow- 
ing cultures of the sensitive strain but not on similar cul- 
tures of resistant strains. 

The results of these studies may be interpreted as in- 
dicating that sulfathiazole as used here can produce 
changes in the enzymatic activity of cultures of M. pyo- 
genes var. aureus, strain 3A. 

Cells after a single passage in medium containing a 
subinhibitory concentration (20 yg per ml) of sulfathiazole 
produced a completely reversible change in such activities 
when subcultured once in drug-free medium. Successive 
passages in increasing concentrations of sulfathiazole pro- 
duced a very irregular pattern of changes. However, of 
special interest is the fact that in all cases, cells from 
media containing 100 yg of sulfathiazole per ml showed a 
strikingly uniform increase in transaminase activity when 
transferred to drug-free medium, which disappeared after 
12 further subculturings either in 500 ug or in 2,000 yg 
sulfathiazole per ml. That such changes in transaminase 
activity may have some significant relation to the acquisi- 
tion of resistance is indicated by the fact that cells after 
the last 12 successive subculturings through 2,000 wg per 
ml of sulfathiazole were apparently not only irreversibly 
resistant to sulfathiazole but were also irreversibly al- 
tered in terms of greatly decreased transaminase activity. 

Thus it can be concluded that a single exposure of 
growing bacterial cells to a subinhibitory concentration of 
sulfathiazole can induce readily reversible enzymatic 
changes that are quantitively identical with similar irre- 
versible enzymatic changes that accompany acquisition of 
a high degree of relatively permanent resistance to sul- 
fathiazole. 39 pages. $2.00. Mic 57-4429 
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PRODUCTION AND PARTIAL PURIFICATION OF 
A PROTEIN PRODUCED BY STEADY-STATE 
CULTIVATION OF $8-HEMOLYTIC STREPTOCOCCI, 
AND MEASUREMENTS OF ANTIBODIES THERETO 


(Publication No. 23,623) 


Clifton A. Ogburn, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. T. N. Harris 


B-hemolytic streptococci have been grown under steady- 
state conditions (in a chemostat), using a completely syn- 
thetic medium. Concentrated supernates of cultures grown 
at a pH range of 6.0 - 6.3 were found by paper electropho- 
resis to contain, in relatively high concentration, one of 
the proteins present in similar concentrates from conven- 
tional bulk cultures of this strain. This protein was at 
first identified by its isoelectric point and rate of electro- 
phoretic migration. 

The culture supernate concentrates were also examined 
by gel precipitation against rabbit immune sera and sera 
of patients with rheumatic fever. Procedures were de- 
veloped for identifying in gel precipitation the antigen 
which gave the characteristic zone in paper electrophore- 
sis, and for estimating its relative concentration. Gel pre- 
cipitation was also used to examine the results of various 
experimental procedures for purification of this antigen. 

A comparison of the properties of this antigen with 
those described in the literature for a streptococcal pro- 
teinase led to the conclusion that the antigen under study 
was the active form of this proteinase. 

Serologic tests have been worked out for estimation of 
antibodies to proteinase, by complement fixation, milk- 
clotting inhibition and erythrocyte adsorption agglutination. 
The last-named test was used in serologic explorations of 
several groups of human subjects. Sera were examined of 
patients in acute and convalescent stages of scarlet fever. 
Somewhat less than half of these showed a significant in- 
crease in titer in the course of the disease. Anti- 
proteinase titers were also determined in patients with 
acute rheumatic fever. These showed a higher range of 
titers than those of convalescents from scarlet fever. 

64 pages. $2.00. Mic 57-4430 


THE FATE OF NON-PATHOGENIC AND 
PATHOGENIC TUBERCLE BACILLI IN THE 
ORGANS OF NORMAL AND IMMUNIZED MICE, 
AND THE RELATION OF OXYGEN TENSION TO 
VIRULENCE OF TUBERCLE BACILLI AND TO 
ACQUIRED RESISTANCE TO TUBERCULOSIS 


(Publication No. 23,545) 


John Louis Sever, Ph.D. 
Northwestern University, 1957 


The fate of three strains of tubercle bacilli, H37Ra, 
RIRv, and BCG, in the lungs, livers, and spleens of the 
“Strong A” and “C57” strains of mice was determined. 
The results revealed a similar fate for all three strains 
of tubercle bacilli in the respective organs of both strains 
of mice. There was rapid elimination of the microorgan- 





isms in the liver. There was a transient increase in the 
number of bacilli in the lungs for two weeks, followed by © 
a rapid decrease. The number of bacilli found in the 
spleen was constant for the first two weeks, following 
which there was a rapid decrease in number. The same 
pattern was found to occur when smaller doses of H37Ra 
and BCG were injected into “Strong A” mice. 

The fate of the pathogenic H37Rv strain of M. tubercu- 
losis in the lungs, livers, and spleens of “Strong A” and 
“Co7” strain mice was determined by plate count enumer- 
ation studies. Various doses of H37Rv were given to these 
mice and revealed almost identical results for the two 
strains of mice. Two different responses to the injected 
organisms were seen. An acute response was found with 
higher doses of H37Rv and was characterized by rapid 
multiplication of tubercle bacilli and early death of the 
mice. The chronic response seen with the lower doses of 
H37Rv followed an initial short period of multiplication 
and was characterized by no significant change in number 
of tubercle bacilli for as long as 82 days and by prolonged 
survival of the mice. Probable mechanisms of death in 
the two responses were suggested. 

The fate of a large dose of the H37Rv strain in pre- 





viously immunized mice was studied. There was no in- 


crease nor was there any decrease in the number of viable 
tubercle bacilli in the organs of the immunized mice. It 
was suggested that the chronic response seen in non- 
immunized mice also may have been due to an immunity 
acquired in response to the original infecting dose. 

Experiments with immunized mice challenged with the 
nonpathogenic H37Ra strain of M. tuberculosis were com- 
pared with similar experiments using non-immunized 
mice. The results indicated that the immune mice elimi- 
nated the nonpathogenic bacilli more rapidly than did 
normal mice. 

It has been shown that the virulence of the so called 
avirulent, attenuated, and virulent strains of tubercle 
bacilli for mice can be altered by changes in the oxygen 
tension of the encironment in which the animals are main- 
tained. It was found that under the influence of high oxygen 
level (60 volumes per cent) the virulence of the H37Ra, 
BCG, and H37Rv strains of M. tuberculosis for mice is in- 
creased. In light of this it was suggested that the H37Ra 
strain should be classified as an attenuated strain. Low 
oxygen level (10 volumes per cent) was found to decrease 
the virulence of the H37Rv strain for mice. 

High oxygen level (60 volumes per cent) was found to 
significantly prolong the survival of immunized mice 
challenged with the virulent H37Rv strain of M. tubercu- 
losis. It was suggested that the prolongation of survival 
may be related to the partial alleviation of the pulmonary 
insufficiency which is known to occur in these animals. 

It was suggested that acquired resistance to tubercu- 
losis may be due, at least in part, to the migration of 
macrophages into tuberculous areas which would result in 
local anoxia of a degree sufficient to inhibit multiplication 
of tubercle bacilli. It was pointed out that other mecha- 
nisms of acquired resistance also may exist but that local 
tissue anoxia would in itself be sufficient to explain the 
increased resistance to tuberculosis seen in normal mice 
given small infecting doses of tubercle bacilli as well as 
that seen in BCG immunized animals. 

105 pages. $2.00. Mic 57-4431 











The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





2772 BIOGRAPHY 





FACTORS INFLUENCING CHLORAMPHENICOL Complex biological materials such as yeast extract and 
RESISTANCE OF MICROCOCCUS PYOGENES proteose peptone No. 3 were capable of antagonizing the 
VAR, AUREUS bacteriostatic action of chloramphenicol. These materials 
ere also supported more rapid growth of a larger number of 
(Publication No. 24,431) cells of the inoculum. Quantitative assay of the activity of 
Thomas Edward Wilson, Ph.D. yeast extract and proteose peptone No. 3 revealed markedly 
The University of Oklahoma, 1957 different types of response curves for each of these ma- 
terials. The activity was not due to competitive antago- 
Major Professor: Hal H. Ramsey nism but would seem to be the indirect result of stimula- 
tion by these materials. 

There is evidence that the physiological condition of Preincubation of M. pyogenes in the absence of chlo- 
the microorganism affects its degree of susceptibility to ramphenicol prior to exposure to the antibiotic resulted in 
antibiotics. This is often a reflection of the environment | an increased resistance to the drug. This resistance was 
in which antibiotic sensitivity is determined. The reports apparently due to a high rate of metabolic activity. The 
by other workers of antibiotic antagonism by nutrient ma- enhanced resistance to chloramphenicol which was obtained 
terials have been either casual observations or concerned by adding a complex material such as yeast extract to the 
with the search for a specific antagonist. medium appeared to be additive with the effect of preincu- 

The investigation was undertaken for the purpose of ob- bation. 
taining a better understanding of the effects of the physio- Riboflavin, in the presence of manganese, inhibited the 
logical state of a microorganism upon the activity of growth of M. pyogenes. The inhibitory action was shown to 
chloramphenicol. Information derived from a comparison be dependent upon aerobiosis and was characterized pre- 
of the activity of nutrient materials on chloramphenicol dominately as a prolongation of the lag phase. Increasing 
sensitive and resistant strains of Micrococcus pyogenes concentrations of either manganese or riboflavin, in the 
var. aureus could lead to a better understanding of the presence of a constant quantity of the other, enhanced the 
physiological differences associated with an increased re- inhibitory effect. Ultraviolet irradiation reduced the toxic- 
sistance to chloramphenicol and the mode of action of the ity of riboflavin in proportion to the amount of riboflavin 
antibiotic. degraded. Riboflavin-5-phosphate was equally as inhibitory 

A chloramphenicol resistant strain of M. pyogenes did as riboflavin. The inhibitory effect observed in the pres- 
not inactivate chloramphenicol or produce an extracellular | ence of low concentrations of riboflavin and/or manganese 
substance capable of reducing the toxicity of chlorampheni- could be reversed in a non-stoichiometric manner by fer- 
col for the sensitive parent strain. rous iron, 88 pages. $2.00. Mic 57-4432 
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THE LIFE AND WORKS OF ISAIAH OF TRANI Isaiah of Trani the Elder; a study of his sources, his style 
THE ELDER, WITH SPECIAL EMPHASIS ON and his scholarly methodology as revealed in his works; 
HIS SEPHER HA-MAKHRIA" and a critical bibliography covering all his writings and 
Sa their relationships to each other, with special emphasis on 
(Publication No. 24,732) his Sepher ha-Makhria' (a compilation of his decisions on 
Azriel Rosenfeld, D.H.L. 92 difficult points of Jewish ritual and civil law). The bio- 
Yeshiva University, 1955 graphical and critical sections are based upon a study of 
all the published works of R. Isaiah; also included is a 
The bulk of this thesis consists in a critical edition of survey of the use made of his works (most specifically: of 
the Sepher ha-Makhria' of Isaiah of Trani the Elder, based the Makhria') by later medieval scholars. 
upon a comparison of original and quoted MS material, The study here made reveals Isaiah of Trani the Elder 
parallel passages from the author’s other works, and the as a pivotal figure in the development of Jewish law in the 
first published edition. The established correct text is Middle ages; it is felt that his numerous unpublished 
here published, with variant readings, cross-references, writings are definitely deserving of further scholarly in- 
etc. given in footnotes. vestigation. 
An introductory section contains a brief biography of 500 pages. $6.35. Mic 57-4433 
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NUCLEOLAR BEHAVIOR OF ANEUPLOIDS 
OF TRITICUM AESTIVUM 


(Publication No. 24,206) 


Arlene Rita Crosby- Longwell, Ph.D. 
University of Missouri, 1957 


Supervisor: Ernest R. Sears 


A detailed study was made of the micronuclear nucleo- 
lar activity of the twenty-one wheat monosomes. In addi- 
tion to the study of the behavior of the normal univalent, 
the nucleolar activity of the separate arms of some chro- 
mosomes was determined with the use of isochromosomes 
and telocentrics. To extend and confirm the micronuclear 
results, a diakinesis study was made of certain chromo- 
somes, nucleolar numbers were determined in the micro- 
spores of various tetrasomic plants, and the total nucleolar 
volume in various aneuploids was determined. 

Micronuclei in hexaploid wheat are not dependent upon 
the formation or presence of nucleolar material in order to 
go through the cycle of nuclear changes from telophase I 
of meiosis to microspore formation. In micronuclei 
formed from the lagging monosomes of the twenty-one 
wheat chromosomes, four chromosomes showed nucleolar 
activity as follows: I, 15.2 per cent; X, 20.0 per cent; 
XLV, 13.3 per cent; XVIII, 7.3 per cent. The remaining 
seventeen chromosomes formed a nucleolus in an average 
1.2 per cent of their micronuclei. This 1.2 per cent can be 
accounted for by the preferential lagging and subsequent 
inclusion in micronuclei of the four nucleolar chromo- 
somes, as shown by the frequency and nucleolar activity of 
micronuclei in normal material. The telocentric for the 
short, secondarily-constricted arm of chromosome X 
showed the same degree of activity as normal monosome 
X%, and the isochromosome for this arm showed twice this 
activity. The long, non-constricted arms of the nucleolar 
chromosomes showed no significant nucleolar activity, al- 
though it seems probable on the basis of nucleolar meas- 
urements in the macronuclei that the entire nucleolar 
chromosome is somehow necessary for the maximum ef- 
ficiency of the nucleolus-organizing region. Of young pol- 
len grains of the nucleolar tetrasomics, I, X, XIV, and 
XVIII, 75.3 per cent, 73.0 per cent, 34.6 per cent and 22.4 
per cent, respectively, had more than two nucleoli, whereas 
for non-nucleolar tetrasomics XI and XXI only 6.1 and 6.6 
per cent, respectively, of the cells had more than two nu- 
cleoli, not differing significantly from normal. At diakine- 
sis, chromosomes I, X, XIV and XVIII were all found at- 
tached to the nucleolus, and the nucleolar constrictions of 
all four chromosomes were found to be in the short chromo- 
some arm. It is suggested that the synthesis of nucleolar 
material depends not only upon the nucleolus organizing 
chromosomes, but also on material supplied by the non- 
nucleolar chromosomes. In some organisms, as in maize, 
the organizing chromosomes may be the factor limiting 
nucleolar size, while in other material, including wheat, 
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the limiting element may be the number of non-nucleolar 
chromosomes. 99 pages. $2.00. Mic 57-4434 


A COMPARATIVE STUDY OF THE AGGREGATELESS 
MUTANTS OF THE CELLULAR SLIME MOLD, 
DICTYOSTELIUM DISCOIDEUM 


(Publication No. 23,498) 


Herbert Leo Ennis, Ph.D. 
Northwestern University, 1957 





Various morphogentically deficient mutants of the cel- 
lular slime mold Dictyostelium discoideum all of which 
were capable of completing the morphogenetic cycle were 
studied. 

In mixtures of these “aggregateless” mutants with the 
wild type, the mutants gave five distinct reactions: 

(1). Strains which were very sensitive in response to wild 
type initiator cells. 

(2). Strains which behaved like those in group (1) but 
which were far less sensitive to the wild type initiative 
stimulus, 

(3). Strains which were highly sensitive but in contrast to 
those in groups (1) and (2) did not give proportional satu- 
ration curves when large numbers of the wild type were 
present. With low numbers of wild type cells present the 
saturation curves were proportional. 

(4). Strains which inhibited aggregative center formation 
by the wild type to varying degrees. 

(5). One strain which gave a saturation curve with a double 
plateau. 

It was shown that Agg 91 myxamoebae entered the fruit- 
ing bodies formed in mixtures with the wild type and 
formed non-viable spores. 

A study was undertaken to examine the interactions be- 
tween the wild type and aggregateless mutants across thin 
agar membranes. The reactions observed ranged from 
no sensitivity to wild type chemotactic substances to re- 
actions in which the aggregateless cells were strongly 
attracted to wild type aggregative streams and centers. 

In no case was fruiting of aggregateless strains observed 
under these circumstances, 

The presence of aggregateless myxamoebae in oppo- 
sition to high densities of the wild type across thin agar 
membranes increased the number of centers which ap- 
peared in the wild type population. Strains which increased 
the number of centers in mixture experiments gave cor- 
respondingly greater increases of wild type centers across 
the membranes. Strains which were not particularly sen- 
sitive in mixture experiments were not very effective in 
increasing the number of wild type centers. The more 
sensitive strains presumably produced more of this sub- 
stance than the less sensitive strains, thus explaining why 
some strains were able, in mixture experiments, to give 
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more centers per wild type cell than other strains. The 
physical presence of the aggregateless cells was found to 
be necessary for aggregation to occur when very low popu- 
lation densities of the wild type were employed. 

It was concluded that the aggregateless cells were not 
merely passive responders to the wild type initiative stim- 
ulus but passed a diffusible substance to the wild type cells 
which prevented interactions among potential initiators in 
the wild type population. Thus, a larger number of initi- 
ators were manifested. 

Cell-free extracts of Agg 70 added to the experimental 
washed-agar substrate increased the number of wild type 
aggregative centers in population density experiments. 
This center increasing factor was found to be produced 
maximally at the end of the logarithmic growth phase and 
at the beginning of the stationary phase. It is not manu- 
factured by actively growing myxamoebae. 

This extract and the diffusible substances produced in 
membrane and mixture experiments were probably the : 
same. Preliminary fractionation showed that this factor 
may be a protein. 

No synergism between aggregateless strains was ob- 
served. The complexity of the aggregation system was 
pointed out. Many factors may influence aggregation and 
play a part therein. 

It was shown that several of the mutants were capable 
of producing the chemotactic agent and its enzyme. Thus, 
the mutants probably were not aggregateless because they 
could not produce the chemotactic agent, but because they 
either produced too much or too little of it and were there- 
fore incapable of setting up the gradient necessary for ag- 
gregation. 92 pages. $2.00. Mic 57-4435 


THE STANDING CROP AND PRODUCTIVITY OF 
A ROCK OUTCROP IN THE 
MIDDLE OCONEE RIVER, GEORGIA 


(Publication No. 24,119) 


Daniel J. Nelson, Ph.D. 
University of Georgia, 1957 


Supervisor: Eugene P, Odum 


A community of organisms on a rock outcrop in the 
Middle Oconee River was studied to determine the seasonal 
changes in the trophic structure, the net productivity by 
each trophic component, and the source of detritus in river 
water. Samples were secured with a Surber-type sampler 
made with number seven, silk, bolting cloth which covered 
100 cm*. Samples were sorted under the low power of a 
binocular microscope. 

Podostemum ceratophyllum, with its attached aufwuchs, 
was the important primary consumer component of the 
community. It provided a place of attachment and shelter 
for a rheophilus fauna consisting largely of insects. The 
primary consumers were divided according to the feeding 
habits of the organisms into herbivores, detritus feeders, 
herb and detritus feeders, and filter feeders. River dis- 
charge was a significant and variable aspect of the study 
area. High, turbulent flows washed both animal and plant 
material downstream. Moderate river discharges were 
conducive to growth of Podostemum and animals. Low dis- 











charges exposed large areas of the rock outcrop to desic- 
cation. 

Allochthonous detritus served as an important food 
source for detritus- and filter-feeding organisms. The 
bottom sediments in the stream acted as a trap and reser- 
voir for waterlogged allochthonous material. Comminu- 
tion of detritus by the shifting sand bottom resulted in a 
continual addition of particulate organic material to the 
river water. A higher and more variable quantity of par- 
ticulate detritus was present in the river water from May 
to September than from October to April. Summer thun- 
derstorms with a rapid run-off, causing a rapid river rise, 
were considered responsible for the increased variability. 

Carnivore/primary consumer weight and number ratios 
reached a seasonal low in June, followed by a gradual in- 
crease in both. The trend of increasing ratios was dis- 
rupted by high water in September, after which the ratios 
decreased until the end of November. Number ratios in- 
creased in December and weight ratios increased until 
February. Both ratios decreased after these winter 
maxima. 

The estimates of net annual productivity were 930.276 
gm/m? by the primary producers, 29.678 gm/m’* by pri- 
mary consumers, and 4.318 gm/m* by carnivores. The 
efficiency of energy transfer to the primary producer level 
based on an annual insolation of 156,924 gm cal/cm” was 
0.25 per cent. Herbivores had a trophic efficiency of 1.43 
per cent and carnivores 14.55 per cent. It was suggested 
that losses of organisms downstream during periods of 
high water accounted for the low efficiency at the primary 
consumer level. Annual turnovers were estimated as 
follows: Podostemum 2.6, herbivores 9.97, filter feeders 
5.77, and carnivores 7.01. It was estimated that 61.05 per 
cent of the net annual productivity by primary consumers 
came from allochthonous sources. The primary produc- 
tivity by phytoplankton in the river water was insignificant 
as indicated by very slight diurnal changes in the dissolved 
oxygen content of the water. 

118 pages. $2.00. Mic 57-4436 





A CYTOGENETIC COMPARISON OF THE FLORAS 
OF SOUTHEAST ASIA AND THE 
SOUTHEASTERN UNITED STATES 


(Publication No. 24,241) 


Mary Jo Parrish, Ph.D. 
University of Virginia, 1957 


An analysis is presented of the cytology, distribution, 
and extent of speciation of 133 genera having a disjunct 
Asiatic- American area. 

In latitudinal extension, the Asiatic- American genera 
tend to range southwards into the tropics of Asia, whereas 
in America the tendency is for a more northern extension. 
American species also tend to be hardier than those of the 
same genus in Asia. A correlation exists between the 
presence of members of a genus in western America and 
in southern Europe. 

Both regions contain a high proportion of monospecific 
and small genera; Asia, but not America, contains genera 
of massive spediation. 

Taxonomic divergence between the two regions is for 
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the most part on the specific level, but cases of vicarious 
species, vicarious sections, and vicarious genera are 
represented. Hybrids of Asiatic and American species are 
in some cases fertile, in others sterile or inviable. Close 
similarity in chromosome morphology of the species has 
been found in all cases studied, including not only woody 
plants but also herbaceous ones. The Asiatic species tend 
to be more variable in chromosome number, both in fre- 
quency of polyploidy and in presence of aneuploidy; cor- 
relation is noted between the presence of polyploidy in 
Asian and in American species of a genus. A large pro- 
portion of these genera are taxonomically stagnant in both 
Asia and America; another large group is extensively 
speciated in Asia but relic in America; while exceptional 
genera are well developed in America but relic in Asia. 

Among the genera most sharply restricted to temperate 
Asia and America, interspecific polyploidy is uncommon, 
and aneuploidy absent or rare; a large proportion of these 
genera have high basic numbers, while an equally large 
proportion are of extreme cytological stability. Speciation 
is extremely low in this group with the exception of the 
genera having polyploid species. 

Evolutionary factors considered to have been involved 
in the production of these features are: selection for ge- 
netic stability as an adaptation to constant environment; 


environmental stimulation in western America, particularly 


in the onset of aridity; isolation of populations leading to 





speciation; variation among different genera in plasticity 
of the genetic mechanism, leading to differing powers of 
response and adaptation, or variation in potential types of 
response among different genera. Factors considered to 
have played little if any role in evolution in southeast 
America and Asia are: biotype depauperation under chang- 
ing environment, and senescence of species. 

Somatic chromosome numbers reported for the first 
time are: Taxodium mucronatum - 22; Chamaecyparis 
thyoides var. andlevensis -22; Magnolia (virginiana x 
grandiflora) - ca. 76; Dicentra scandens - 16; Cercis 
chinensis - 14; Wistaria macrostachya - 48; Wistaria 
(macrostachya x frutescens) - 32; Hamamelis japonica 
var. rubra - 36; Corylopsis platypetala - 24; Pachysandra 
axillaris - 24; Pachysandra procumbens -24; Pachy- 
sandra terminalis - 48; Liquidambar orientalis - 30; 
Platanus orientalis -42; Platanus racemosa - 42; Pla- 
tanus wrightii - 42; Gordonia axillaris - 90; Leucothoe 
keiskei - 22; Tripetaleia bracteata - 24; Lyonia ovalifolia 
- 24; Abelia grandiflora - 32; and Convallaria montana - 
38. Gametic chromosome numbers reported for the first 
time are: Fothergilla Gardeni - 30; Franklinia alatamaha 
- 18; Berchemia scandens - 12; Rhus vernix - 15; Leu- 
cothoe editorum - 12; Chionanthus retusus - 23; Halesia 
monticola - 12; Symphoricarpos rivularis - ca. 36; Sym- 
phoricarpos occidentalis - ca. 63; and Triosteum perfoli- 
atum - 9. 211 pages. $2.75. Mic 57-4437 
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MONOPLOIDY IN CUCUMBERS 
(Publication No. 24,050) 


Lewis Eldon Aalders, Ph.D. 
Cornell University, 1957 


The frequency of haploidy in progenies of cucumber 
plants was investigated, and the characteristics of these 
plants were studied in an attempt to determine the extent 
to which the monoploid method of obtaining homozygous 
diploid lines could be used in a cucumber breeding pro- 
gram. 

Plump seeds were separated from the smaller, poorly 
developed seeds on the basis that the plump seeds sank in 
water and the poorly developed seeds floated in water upon 
their extraction from the fruit pulp. The proportion of 
seeds that floated varied considerably with different varie- 
ties, but averaged 2.8 percent. Germination tests were 
made of over 34,000 seeds which sank in water upon ex- 
traction from the fruit pulp. Of these, 374 individuals were 
selected as possible monoploids on the basis of their di- 
minutive size and these were checked cytologically but 
none was monoploid. 

Embryos from seeds which floated were embryo- 
cultured, and of 194 seedlings from selected embryos, 
seven were monoploid. 

A total of thirteen monoploid cucumber plants were 
identified. These are believed to be the first haploids to 
be reported in the Curcurbitaceae. 





Embryos of seeds that floated in water ranged in length 
from one to ten millimeters, and those of seeds that sank 
in water were all approximately ten millimeters long. 
Eleven of the monoploid plants were obtained from floating 
seeds with embryos four to six millimeters long. The 
other two were also obtained from floating seeds, but the 
embryo lengths were not recorded. 

In vigor of growth, the monoploid plants were inferior 
to the best diploids embryo-cultured from floating seeds, 
but were equal to, or slightly better than the poorest 
diploids. The monoploid plants produced few male flowers, 
although the number of female flowers produced was simi- 
lar to that of diploid plants. The monoploids produced 
male flowers with defective anthers which failed to dehisce 
and apparently contained no pollen. Self-pollinations made 
with crushed anther tissue produced four fruits. Two 
fruits were produced by self-pollinating with a male flower 
with normal pollen that apparently arose from a diploid 
sector on the monoploid plant. None of the fruits con- 
tained seeds with visible embryos. 

A comparison of the monoploid technique in corn with 
that in cucumbers indicates that this technique may be an 
efficient method of obtaining homozygous cucumber lines. 

58 pages. $2.00. Mic 57-4438 
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VERNALIZATION AND PHOTOPERIODISM 
OF WINTER WHEAT 


(Publication No. 23,154) 


John Frederick Ahrens, Ph.D. 
Iowa State College, 1957 
Supervisor: Professor F. G. Smith 

Studies were conducted to determine the effects of cool 
temperature, photoperiod, and chemical treatments on 
floral development of winter wheat (Triticum aestivum L.). 
Minter was the principal variety used. 

With increase in time of seed (1° C.) or plant (45° F.) 
vernalization beyond 1 to 2 weeks, there was a decrease in 
subsequent times to heading on long days (75° F.). A near 
maximum earliness response to vernalization was attained 
in about 9 weeks in seeds and between 6 to 10 weeks in 
plants. Increasing the time of seed vernalization to 19 
weeks resulted in as few as five leaves being formed be- 
fore heading. Vernalization of seeds at -2° C. failed to in- 
duce early heading. 

The inductive effects of suboptimal periods of cool tem- 
perature were partially additive. Increasing plant age or 
short days prior to cool temperatures (45° F.) reduced 
times to heading after the cool temperatures. 

Long (18 hours) or short (11 hours) days during 6 weeks 
of cool temperature had no effect on subsequent times to 
heading on long days (68° to 75° F.). On warm-short days, 
however, the plants previously on cool-short days headed 
Slightly earlier. Short days promoted induction more when 
applied prior to or between cool temperature periods, con- 
firming that the short day effect is through a warm tem- 
perature reaction. 

Long days during 10- to 14-week periods of cool tem- 
perature accelerated heading of Pawnee and Turkey wheat 
at 13-, 14-, and 18-hour warm photoperiods and of Harvest 
Queen and Minter wheats at 18-hours. 

In the absence of cool temperatures, there were no dif- 
ferences in inductive effects of 11-, 13-, 15.5-, or 18-hour 
days during a 6-week period in Minter and Turkey wheats. 

Photoperiod effects were not critical for 11 days after 
the planting of vernalized Minter seeds or after all the 
spikelet primordia had been initiated. Initiation was has- 
tened on long days and delayed on short days. Short days 
after vernalization caused increases in spikelet primordia, 
spike lengths, and in numbers of tillers and leaves. 

Gibberellic acid promoted vegetative growth but not in- 
duction or initiation of unvernalized wheat. Neither gib- 
berellic acid, 4-naphthalene-acetic acid, nor triiodoben- 
zoic acid promoted induction during short periods of cool 
temperature. 191 pages. $2.50. Mic 57-4439 





THE PHYSIOLOGY AND PATHOGENICITY OF 
HELMINTHOSPORIUM SPECIES ON FORAGE CROPS 


(Publication No. 23,997) 


Samuel William Braverman, Ph.D. 
The Pennsylvania State University, 1957 





Several isolates of each of nine species of Helmintho- 
sporium on forage crops were studied to clarify their tax- 





onomy, to determine species relationships, and to de- 
lineate variability within each of the species by using 
morphological, physiological, and pathological criteria. 

Two groups were formulated on the basis of conidial 
shape: species possessing conidia that taper toward the 
apex, including H. catenarium and H, dictyoides; and 
conidia that do not taper or taper slightly, including the 
remaining seven species. In the latter group, H. bromi, 
H. avenae, H. teres, H. gramineum, and H. phaeocomes 
were Closely related, but could be separated from H. sic- 
cans and H. erythrospilum. 

The average length of conidia of H. bromi and H. 
catenarium was significantly longer than that of the re- 
maining species, of which physiological and pathological 
criteria were required for an adequate delineation. 

The effect of the host on conidial size was investigated 
by comparing the mean length of conidia from plant spe- 
cies inoculated with known isolates of H. dictyoides. 

Most species grew on agar containing malachite green 
(1 and 10 p.p.m.) and crystal violet (10 and 20 p.p.m.). 
However, colonies of H. avenae were significantly larger 
than those of H. teres, H. gramineum, and H. phaeocomes. 
Colonies of H. dictyoides from annual ryegrass were sig- 
nificantly larger with 10 p.p.m. crystal violet than other 
isolates of the pathogen. Growth of H. erythrospilum was 
completely inhibited at 20 p.p.m. crystal violet. 

Using two concentrations of ethanol in agar, H. avenae 
was separated from H. teres, H. gramineum, and H. phaeo- 
comes by producing significantly larger colonies. Cul- 
tures of H. dictyoides from meadow fescue and H. dic- 
tyoides var. phlei were significantly larger than those of 
the remaining isolates of the pathogen. 

All species except H. phaeocomes grew in liquid and 
solid media containing ammonium acetate, dihydrogen am- 
monium phosphate, ammonium tartrate, potassium nitrate, 
glycine, urea, phenylalanine, and asparagine. H. avenae 
showed a marked preference for phenylalanine in a liquid 
medium. H. teres grew best with potassium nitrate in a 
solid medium. H. gramineum produced largest colonies in 
a liquid medium with ammonium acetate. 

H. dictyoides from annual ryegrass grew poorly with 
all sources. Perennial ryegrass isolates produced larger 
colonies with asparagine in a liquid medium than those of 
the hybrid isolates. Meadow fescue isolates grew poorly 
with ammonium acetate in a liquid medium. H. dictyoides 
from tall fescue produced larger colonies in liquid than 
on solid media. 

Pigment production was studied by culturing the organ- 
isms on a liquid Czapek-Dox medium, extracting dried 
mycelium with chloroform in a Soxhlet apparatus, and ex- 
amining spectral transmittance. The pigments were: H. 
avenae, red; H. teres and H. gramineum, orange; H. 
dictyoides var. r. phlei and H. « dictyoides from the fescues, 
yellow; H. siccans, ans, pink-red; and H. erythrospilum, pink. 

In pathological tests, plants were inoculated in the 
seedling stage. H. avenae infected oat, tall oat, barley, 
and orchardgrass. H. teres incited a net blotch of barley, 
whereas H. H. gramineum incited a stripe on barley. H. 
phaeocomes infected orchardgrass. H. dictyoides from the 
fescues infected those hosts, whereas | H. dictyoides from 
the ryegrasses and hybrid infected those hosts and the 
fescues. H. siccans infected the ryegrasses, fescues, and 
the hybrid. H. bromi infected bromegrass, H. erythros- 
pilum infected red top, and H. catenarium was non-patho- 
genic to any hosts. 
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On the basis of cross pathogenicity studies and pigment 
production, involving H. dictyoides from the fescues, the 
ryegrasses, and the hybrid, two forms are designated, H. 
dictyoides f. dictyoides and H. dictyoides f. perenne. 

A workable key for separation of the nine species based 
upon morphological, physiological, and pathological char- 
acteristics is presented. 89 pages. $. 2.00. Mic 57-4440 














THE ETIOLOGY AND EPIPHYTOLOGY OF 
NORTHERN ANTHRACNOSE ON RED CLOVER 


(Publication No. 24,003) 


Herbert Cole, Jr., Ph.D. 
The Pennsylvania State University, 1957 


Northern anthracnose, incited by Kabatiella caulivora 
(Kirch.) Karak., is one of the major diseases of red clover 
in the cool moist regions of North America, Europe, and 
Asia. Symptoms are most obvious on clover petioles and 
stems where elongated, dark-brown to black lesions occur. 
During climatic periods favorable for disease development, 
northern anthracnose reduces hay quality and quantity. In 
areas where anthracnose is found, seed production is un- 
profitable; in addition, it is a major contributing factor to 
the biennial growth pattern of red clover plantings. 

Investigations were undertaken to better clarify the 
factors associated with (a) year-to-year survival of the 
northern anthracnose pathogen, (b) spread of the disease 
in nature, (c) the process of host colonization, (d) the pro- 
duction of disease reactions, and (e) the means by which 
pathogenic and cultural variation may occur. To accom- 
plish this the cultural characteristics, nuclear number, 
and chromosomes of the pathogen were studied, using 
phase contrast and bright field microscopy. Single spore 
series transfers were employed to trace segregation of the 
different growth types. The influence of temperature, pH, 
carbon and nitrogen-source-specificity, and vitamins was 
demonstrated for growth of K. caulivora in liquid media 
and on agar. The process of host penetration, infection, 
disease production was traced by means of lacto-phenol 
clearing of tissue, and by serial sections cut from paraffin 
embedded material. The influence of humidity, inoculum 
potential, and temperature on disease production was in- 
vestigated. Experiments were conducted to determine the 
possibility for transmission of the pathogen with seed har- 
vested from diseased plantings. Infection of floral heads 
and flowers was studied. The survival potential of K. 
caulivora was shown by its longevity in debris, in soil, and 
on seed and glass coverslips. Experiments were per- 
formed to determine if conidia could be carried by a wind 
stream. Forty-three species, representing four genera 
in the Leguminosae were tested as possible hosts. 

The results indicate that K. caulivora has a high po- 
tential for variation, and that the occurrence of many 
pathogenic races would be expected. The organism pos- 
sesses great longevity. It may be introduced into new 
areas through seed and in hay from diseased plantings; in 
addition, it may survive from year to year in the soil, in 
debris of infected plants, and by infection of other legumi- 
nous species. It is likely that inoculum is available wher- 
ever red clover is grown, epiphytotic development being 

















limited by the critical temperature and moisture condi- 
tions essential for disease development. 
84 pages. $2.00. Mic 57-4441 


FLORAL MORPHOLOGY AND ONTOGENY 
OF FAGUS GRANDIFOLIA EHRH. 





(Publication No. 24,009) 


Hazel Jeanne Garrison, Ph.D. 
The Pennsylvania State University, 1957 


Previous investigators have been interested in the 
phylogenetic position of the Fagaceae and in comparative 
studies of the several genera. Few of these investigators 
have been interested in a complete study of the morphology 
and ontogeny of the flower. Several writers have pointed 
out the existence of variation in flowering cycles in mem- 
bers of the Fagaceae. 

The present study is a morphological investigation en- 
compassing ontogeny of Fagus grandifolia Ehrh. relative 
to time of the year. It embodies origin and development 
of the flower, floral vascular anatomy, sporogenesis, 
gametogenesis, fertilization, embryogeny, and develop- 
ment of the fruit and seed. It also indicates variation 
where it exists. 

Buds, flowers, and fruits from a single tree on the 
Pennsylvania State University campus were collected from 
1954 to 1957. Most of the material was embedded, sec- 
tioned, and stained. The observations and results were 
obtained from an examination of slides and of fresh and 
preserved material. 

The inflorescences of F. grandifolia are initiated in the 
axils of the scales and leaves of buds of the approaching 
season. Development of the staminate inflorescence is 
basipetal; the staminate flower, acropetal. Development 
in the pistillate flower is acropetal. The vascular anatomy 
of the flowers indicates reduction by cohesion and adnation. 

Microsporogenesis and microgametogenesis follow the 
pattern described for many dicotyledons. The type of 
megasporogenesis and megagametogenesis is the mono- 
sporic eight-nucleate Polygonum type. F. grandifolia pos- 
sibly exhibits chalazogamy. The type of embryo develop- 
ment is not reported, Later embryogeny does not differ 
from that described for many dicotyledonous species. 

The fruit is a nut with its lower half surrounded by a 
four-parted cupule. The histology of the fruit wall shows 
that the angles of the fruit differ from the sides of the 
fruit. In some instances, differentiation of the pericarp in 
seedless fruits does not proceed to the extent of develop- 
ment of the pericarp in fruits with a seed. 

One of the six ovules survives to become the mature 
seed. In cross section, the seed coat shows well-developed 
amphicribral bundles. 

Flowers are initiated in late July and August. By Sep- 
tember, the flowers have reached the stage in which they 
over-winter. The staminate flower resumes growth in 
early March. Microsporogenesis occurs the first week of 
April. Microgametogenesis is concluded by the fourth 
week of April. 

Ovules are formed the last of April. Megasporogene- 
sis occurs in late April andearly May. Megagametogenesis 
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is concluded by the end of May or early June. Fertilization 
in 1956 occurred the last of May. 

Embryogenesis takes place during early June. By July 
the embryo has reached the curving cotyledonary stage. 
Fruit development begins in June at about the time of fer- 
tilization. The fruit and seed are mature in August. 

The study shows that there is considerable variance 
from year to year in stage of development at a particular 
date and in the production of flowers, fruits, and seeds. 

No explanation is given in the text to explain the vari- 
ance. However, the Appendix attempts to show the relation 
of macroclimate to stage of development and to the produc- 
tion of flowers and fruits. Some correlation between num- 
ber of primordia and summer temperature and number of 
rainy days is indicated. 

The morphology of the flowers is treated in detail, their 
ontogeny is correlated with time, and finally variation is 
shown in the developmental pattern from year to year and 
in the production of flowers, fruits, and seeds. 

110 pages. $2.00. Mic 57-4442 


COMPARATIVE FLORAL MORPHOLOGY 
OF THE LABIATAE 


(Publication No. 24,016) 


Charles James Hillson, Ph.D. 
The Pennsylvania State University, 1957 





The conservatism of the vascular tissue of the flower 
has been used to advantage in resolving phylogenetic rela- 
tionships of major taxonomic groupings. To determine the 
extent of its usefulness in the Labiatae, a cosmopolitan 
family of 200 genera and approximately 3200 species, com- 
parative vascular studies were made. Serial sections of 
thirty-nine species of mints from twenty-seven genera 
selected from the eight sub-families were used to deter- 
mine the nature of the floral stele. Each stele was dia- 
grammed as if flattened and planed. The diagrams were 
then compared for evidences of phylogeny. 

Two basic stelar patterns were found; those in which 
the dorsal carpellary bundles are terminal in origin and 
those in which the dorsal carpellary bundles are basal in 
origin. All gradations of intermediate dorsal carpellary 
bundle divergence were evident. 

On the basis of accepted phylogenetic tenets the termi- 
nal dorsal carpellary type was interpreted as primitive; 
the basal type as advanced and brought about by receptacu- 
lar compression. Adnation of traces was found to be more 
reliable than connation in determining phylogenetic ad- 
vancement. Laminal ovules were found to be associated 
with terminal styles and therefore primitive, a confirma- 
tion of the recent findings of other workers. 

Although concrescence has in many species destroyed 
the macroscopic evidence of any conformance to a basic 
pattern, the vascular anatomy substantiates the floral for- 
mula of the family. Calyces and corollas are pentamerous 
even though both range from nearly actinomorphic whorls 
to extreme zygomorphic conditions. In most instances the 
androecium has four stamens although a reduction by two 
is characteristic of certain genera. The ovary is con- 
Sistently bicarpellate and bi-loculate even though the deep 
invagination of the ovary wall sometimes gives the ovary 
a four-loculate appearance. 





From these observations a phylogenetic arrangement 
of the eight sub-families of Labiatae, from primitive to 
advanced, is proffered. The arrangement is based en- 
tirely upon the thirty-nine species studied and is therefore 
not conclusive. 


1. Ajugoideae 
2. Prostantheroideae 
3. Prasioideae 
4. Scutellarioideae 
5. Catopherioideae 
§. Ocimoideae 
7. Lavanduloideae 
8. Stachydoideae 
90 pages. $2.00. Mic 57-4443 





























THE INFLUENCE OF SODIUM CHLORIDE AND 
SODIUM SULPHATE IN VARIOUS 
CONCENTRATIONS ON THE ANATOMY OF 
YOUNG ROOTS AND STEMS OF 
ATRIPLEX NUTTALLI WATSON 


(Publication No. 24,376) 


Ibrahim Joseph Hindawi, Ph.D. 
University of Utah, 1957 





Chairman: Dr. Seville Flowers 


The histology of the root tip of the seedling shows a 
common calyptogen-dermatogen layer, periblem and 
plerome characteristic of the family. 

Early differentiation: The epidermis is composed of a 
single layer of thinwalled, cutinized cells. The cortex is 
three to five rows of cells thick. Most of the cells have a 
large nucleus. The cells of the endodermis are of medium 
size as compared with the much smaller cells of the 
plerome. 

Primary Growth of Root and Lower Hypocotyl: The 
root shows an exarch diarch protostele. Differentiation of 


the xylem begins in the cells bordering the pericycle at 


two opposite points and progresses toward the center of 
the axis forming a transverse bar. 

The arrangement of the stele in the lower part of the 
hypocotyl is root-like without pith, and in the upper part a 
pith appears. In the upper two-thirds, the primary xylem 
begins to change from the exarch condition of the root to 
the endarch condition of the stem. The transition is first 
completed in the upper half of the cotyledon. 

Lateral roots originate from pericyclic tissue, the 
calyptrogen-dermatogen, periblem and plerome appearing 
as it ruptures the endodermis. The stelar cambium be- 
tween the primary xylem and the phloem lays down a 
limited amount of secondary xylem and phloem. In the 
early stages of development, an accessory cambium arises 
in the pericycle and gives rise to xylem and phloem. New 
accessory cambium rises in the pericycle as the root in- 
creases in diameter. 

The resulting secondary vascular bundles develop in a 
peculiar spiral arrangement. Less frequently they de- 
velop in concentric rings. The primary xylem is com- 
posed only of spiral vessel elements. The fibers have ex- 
tremely thick walls. The phloem is composed of sieve 
tubes, companion cells, and phloem parenchyma. 
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The cork cambium arises in the outer pericycle and 
produces cork cells outside and phelloderm cells inside. 

Growth and anatomy of the stem is essentially like that 
of the root and follows the sequence of events discussed 
above. 

Plants grown in basic nutrient solution with sodium 
sulphate developed better than those grown with sodium 
chloride. No constant differences were detected in the 
patterns of fibrous conjunctive tissue and vascular bundles 
of plants grown in sodium chloride or sodium sulphate. 

Crystals of calcium oxalate were abundant in the roots 
and stems of plants grown in low concentrations of salt, 
while few or none were found in plants grown in high salt 
concentrations. 

The length and diameter of the vessel elements varied 
widely in all plants, but when the variations were analyzed 
statistically the results showed the dimensions increased 
with increased concentration of salts up to 0.7 per cent, 
and then suddenly decreased at 1 per cent. 

No significant differences in the vessels appeared in 
plants grown in the two salts. 

218 pages. $2.85. Mic 57-4444 


ECOLOGY OF SUBALPINE FOREST COMMUNITIES 
IN THE SILVER LAKE VALLEY OF THE 
FRONT RANGE IN COLORADO 


(Publication No. 22,612) 


Albert Willard Johnson, Ph.D. 
University of Colorado, 1956 


Supervisor: Associate Professor John W. Marr 


An ecological study was made in 1954 and 1955 of seven 
subalpine forest stands of the Silver Lake Valley on the 
East Slope of the Front Range of the Rocky Mountains in 
Boulder County, Colorado. The stands selected were those 
growing under mesic conditions. 

The dominant and subordinate plant species and the 
soils of each of the stands were studied quantitatively; 
qualitative observations were made of historical and micro- 
environmental features in the ecology of the stands. Sum- 
maries of air temperature, relative humidity, precipita- 
tion, soil temperature and total wind are presented from 
one station in the valley. 

The data for each stand were analyzed in order to dis- 
cover the reasons for the character of the present vegeta- 
tion and to predict the outcome of succession. 

Under ideal conditions, Engelmann spruce, Picea engel- 
manni (Parry) Engelm., and subalpine fir, Abies lasiocarpa 
(Hook.) Nutt. constitute the climatic climax vegetation of 
the subalpine zone. However, four of the seven stands 
were dominated by lodgepole pine, Pinus contorta Dougl. 
and limber pine, Pinus flexilis James, while only three of 
the stands were spruce-fir. 

Tree ring data show that a major fire burned the forest 
below Silver Lake two hundred to three hundred years ago. 
This area includes the four pine stands and one of the 
spruce-fir stands. Both of the stands above Silver Lake 
are spruce-fir forests which have been undisturbed for 
over five hundred years. 

The stands now composed of lodgepole and limber pine 

















are thought to have been more accessible for reseeding by 
the pine species and less so by spruce and fir; moreover, 
environmental conditions favored the pines over spruce 
and fir. Irregularity in age classes indicates that the pine 
stands reached maximum densities twenty-five to thirty 
years ago, and few young coniferous trees have estab- 
lished themselves since then, except in locally favorable 
sites. Spruce and fir may eventually replace most of the 
pines, but it is possible that some small clumps of pines 
will persist indefinitely where extreme conditions of soil 
and exposure to wind inhibit the growth of the climax 
species. 

In the more mesic of the pine stands, subordinate plant 
growth is more profuse, and larger numbers of spruce and 
fir seedlings are being established. Heavy accumulation 
of snow affords more soil moisture and protection from 
dessication to these plants. The soils, too, show the ef- 
fects of the more abundant water supply. They are more 
strongly podsolized than in the less mesic stands, and 
some individual profiles are similar to those of mature 
podsols. These stands will almost certainly be replaced 
by spruce and fir. 

In the youngest spruce-fir stand, conditions following 
the fire would have favored the pine species had their dis- 
seminules been available. The environment was conducive 
to spruce and fir, however, and seed sources were avail- 
able. Spruce achieved temporary dominance on the bare 
soils following the fire, but fir seedlings far outnumber 
those of spruce, and fir will someday exceed spruce in 
total density. This is due to the superior ability of fir to 
establish itself on thick duff layers. 

The stands above Silver Lake are in approximate 
equilibrium with the regional and stand environments. The 
dominant species of plants are spruce and fir; the most 
important subordinate species are Vaccinium myrtillus, 
Carex rossii and Pedicularis racemosa; and the soils are 
mature podsols. 

The stands of the Silver Lake Valley are rather similar 
to those of the Medicine Bow Mountains of Wyoming, and, 
in all probability, belong to the same association. 

134 pages. $2.00. Mic 57-4445 











A TAXONOMIC STUDY OF 
THE GENUS DACRYMYCES 


(Publication No. 23,758) 


Lorene Louise Kennedy, Ph.D. 
State University of Iowa, 1957 





Chairman: Professor G. W. Martin 


A study of the literature of the Dacrymycetaceae re- 
veals the family as composed of a number of closely re- 
lated species group together because of the possession of 
remarkably uniform, furcate basidia. The family is recog- 
nized as a well-founded taxon but there has been no agree- 
ment as to the limits of the genera and species. Since the 
limits of the genera vary according to the authority con- 
sulted, it was necessary, at the outset, to define the genera 
of the Dacrymycetaceae in order to set limits to the genus 
Dacrymyces. 

In Part I of this dissertation nine genera are described 
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for the Dacrymycetaceae and a key is provided for their 
identification. The genera recognized are: Arrhytidia, 
Calocera, Cerinomyces, Dacrymyces, Dacryonaema, 
Dacryopinax, Ditiola, Femsjonia and Guepiniopsis. In this 
classification, as in the classification of the genus Dacry- 
myces, macroscopic and microscopic features are given 
equal weight. 

In Part II a study of the genus Dacrymyces is carried 
out. As it is considered that an explanation of the way the 
material was prepared for study and the application of 
terms to this group of fungi is necessary for a proper un- 
derstanding of the species descriptions, a section dealing 
with Methods of Study and Terminology is included. Dac- 
rymyces is described as a genus characterized by yellow, 
orange or brown basidiocarps attached individually to the 
substrate, with gelatinous consistency-throughout and 
homogeneous, composed of thin-walled hyphae, exclusive 
of cortical hairs and radicating base, and with an amphi- 
genous hymenium. The shape of the basidiocarps may be 
sessile and pulvinate, discoid or flabellate, or stalked and 
spathulate or stalked with a discoid, convoluted or some- 
what cupulate pileus. Basidiocarps may occur singly or 
coalesce to form variously shaped compound structures. 

The concept of the genus Dacrymyces is broadened to 
include part of the genus Arrhytidia and some forms for- 
merly classified in the discarded genus Dacryomitra. No 
new species are described but the scope of many of them 
is extended. These species are described on the basis of 
study of numerous collections and no species has been in- 
cluded for which material was not available, although it is 
very probable several other good species exist. Eight 
species and five varieties are classified in the genus, and 
a key is provided for them. It is the aim of this treatment 
to provide as accurate a picture as possible of the close 
relationship of these species and of the existence of inter- 
mediate forms. It is felt that the forcing of ‘atypical’ col- 
lections into existing specific categories has, in the past, 
impeded understanding of this group. The truly inter- 
mediate collections encountered are discussed in the notes 
of associated species. The apparently stable varieties or 
phases are dealt with in one of two ways. The species de- 
scription is broadened to include the variations where this 
practice does not result in excessive qualification of char- 
acteristics, and a reasonably clear species concept can 
be maintained. This was the case with Dacrymyces pal- 
matus. Where extending the species limits to include these 
phases would result in a species most difficult to compre- 
hend, they have been given the rank of variety. An ex- 
ample of this treatment is the polymorphic species Dacry- 
myces deliquescens. 229 pages. $3.00. Mic 57-4446 





















































STUDIES ON THE EFFECT OF PHOTOPERIOD AND 
NIGHT TEMPERATURE ON FLOWER BUD 
INITIATION IN THE AZALEA CORAL BELL 
(RHODODENDRON OBTUSUM JAPONICUM) 


(Publication No. 24,066) 


Donald Carl Kiplinger, Ph.D. 
The Ohio State University, 1952 





The azalea is one of the most popular of all the potted 
plants because of its showiness and lasting quality. Many 





articles have been written on its history, propagation, and 
cultivation, but only limited investigations have been made 
concerning some of the factors affecting growth and flower- 
ing. This study was concerned with the effect of photo- 
period and night temperature on initiation of flower buds 
using the azalea Coral Bell. 

In July and August of both 1950 and 1951, a series of 
nine treatments were made: 

1. Check - natural photoperiod and night temperature 

in July and August 


2. Short photoperiod and warm night temperature in 
July 


3. Long photoperiod and warm night temperature in July 


4. Short photoperiod and cool night temperature in July 
9. Long photoperiod and cool night temperature in July 


6. Short photoperiod and warm night temperature in 
August 


7. Long photoperiod and warm night temperature in 
August 


8. Short photoperiod and cool night temperature in 
August 


9, Long photoperiod and cool night temperature in 
August 


The short photoperiod treatment in the warm night 
temperature was obtained by placing a covering of black 
sateen cloth over the plants at 5 P.M. and removing it the 
next day at 8 A.M. The long photoperiodic treatment un- 
der warm conditions was obtained by covering the plants 
as described above but supplying supplemental illumina- 
tion under the cloth from 5 P.M. to 10 P.M, The natural 
warm temperature of July and August supplied the condi- 
tions necessary for the warm night temperature treat- 
ments. 

The cool night temperature was obtained by carrying 
the plants to a refrigerated storage at 5 P.M. and bringing 
them out the following day at 8 A.M. Supplemental illumi- 
nation was supplied in the refrigerated storage for the 
long photoperiodic treatment, and since the storage was 
completely dark, the short photoperiodic treatment was 
obtained easily. | 

The variations of photoperiod and temperature allowed 
the same number of hours of sunlight for the plants in all 
treatments except the first one. 

To determine the time of flower bud initiation, samples 
of the tips of shoots were taken at weekly intervals be- 
ginning in the middle of June in 1950 and the first of July 
in 1951 and ending the middle of September for both years. 
Only those shoots which developed from a pinch made on 
June 15 were used for microscopic examination. 

The following results were obtained from the study: 

1. Neither the short (9-hour) nor the long (16- to 17- 
hour) photoperiod used in these tests had any observable 
effect on the date of initiation of flower buds. 

2. Acool night temperature (46° to 51° F.) inhibited 
flower bud initiation. 

3. Under natural conditions of photoperiod and night 
temperature (61° to 77° F.), initiation of flower buds oc- 
curred in the latter part of July in both years of the study. 

4. When the stem is vegetative, the cells of the upper 
portion of the pith are flattened and brick-shaped. The 
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first recognizable difference that identifies flower bud 
initiation is the change of the pith cells from their flattened 
appearance and regular arrangement in chains to an iso- 
diametric shape, with the chains of cells becoming less 
prominent. 40 pages. $2.00. Mic 57-4447 


Abstract published by special arrangement with The 
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STRAINS OF WHEAT STREAK MOSAIC VIRUS 
AND THEIR COMBINATIONS WITH BARLEY 
STRIPE AND BROME MOSAIC VIRUSES 


(Publication No. 23,566) 


Sardar Behari Lal, Ph.D. 
Kansas State College, 1957 


In spite of occasional indications of occurrence of 
strains of wheat streak mosaic virus, a very serious dis- 
ease in the Great Plains, no systematic work had been done 
previously to isolate them and to determine their charac- 
teristics, virulence and relationships with respect to each 
other and with other small grain viruses which infect wheat. 

Five strains were isolated which produced varied symp- 
tom types in Pawnee wheat plants under standard condi- 
tions. According to their characteristic symptoms in 
Pawnee the strains have been designated as yellow streak 
mosaic, leaf rolling, leaf striping, white mottle and mild 
mosaic strains. Of the 414 wheat streak mosaic virus 
samples collected in wheat and other grasses in Kansas 
and the Great Plains during six years, 372 belonged to the 
yellow streak mosaic strain which is probably identical to 
the wheat yellow streak mosaic strain, Marmor virgatum 
var. typicum Mck. The remaining 42 showed the four other 
symptom types which possibly include the wheat green 
streak mosaic strain, M. virgatum var. viride Mck., also. 
Twelve were mixtures of two or more strains. Each of the 
five strains found was purified by selection for charac- 
teristic symptoms and repeated transfers to Pawnee wheat. 
Plotting the localities from whence the strains were col- 
lected in Kansas revealed that the yellow streak strain was 
most prevalent and occurred all over the state except in 
the southeast portion where it has not yet been found. The 
four other strains were less prevalent and had regional 
distributions. Search for diagnostic hosts among 39 wheat 
varieties, 24 Agropyron x wheat hybrids and several other 
known hosts showed Pawnee wheat, when grown at 70°F. 
under winter greenhouse conditions, the best for identifying 
the five strains. The mild mosaic strain protected Pawnee 
wheat against invasion by the other four strains. These 
also cross-protected each other. Comparative greenhouse 
tests based upon visual severity of reactions, dry weight 
of mature infected plants and field trials based on yield 
showed the yellow streak and leaf rolling strains to be sig- 
nificantly more virulent than the other three. With all 
strains variety Pawnee was susceptible, Concho inter- 
mediate and Triumph tolerant. Combinations of strains in 
the greenhouse under standard conditions produced milder 
reactions when less severe strains were combined and 
more virulent reactions when severe strains were com- 
bined. The virulent or severe strains seemed to dominate 
the reaction when present. In field experiments this reac- 
tion pattern was not present consistently. 














Based upon visual comparative virulence of the disease 
plus statistical analyses of comparative dry weights of in- 
fected plants brome mosaic virus (BMV) produced the 
most severe disease on wheat, followed by barley stripe 
mosaic virus (BSMV), and then wheat streak mosaic virus 
(WSMV). In combinations, BSMV plus BMV exhibited ex- 
treme synergism and usually produced sterility and death 
of infected seedlings. Combinations of all three viruses 
were either slightly, but not significantly, less or more 
severe than the BSMV plus BMV combination. This de- 
pended upon the variable reaction produced by the WSMV 
plus BMV combination. The WSMV plus BMV combination 
had either the same reaction as that of BMV alone or was 
significantly more virulent probably depending upon the 
strain of BMV involved or possibly upon the environment. 
The WSMV plus BSMV combination showed moderate syn- 
ergism which was significantly more severe than BSMV 
alone. BMV and BSMV symptoms tended to dominate in all 
combinations. With the exception of BSMV when combined 
with BMV, the individual viruses were reisolated from 
each combination by the use of Golden Giant sweet corn as 
a diagnostic host for BSMV and BMV and by the mite, 
Aceria tulipae (K.), vector for WSMV. No marked differ- 
ences were obtained in final synergistic reactions when 
the second virus of a combination was introduced two 
weeks after the inoculation with the first. An unknown 
minimal amount of one constituent virus of a combination, 
differing for each combination, seemed necessary in order 
to initiate the synergistic reaction. All five strains of 
WSMV produced synergistic effects in combination with 
BMV and BSMV but there was no synergism apparent 
among the five strains of WSMV when combined with each 
other. 133 pages. $2.00. Mic 57-4448 





SEXUAL DIMORPHISM IN THE 
MOSS GENUS DICRANUM HEDW. 


(Publication No. 21,670) 


Hugh Frank Loveland, Ph.D. 
University of Michigan, 1956 





A marked sexual dimorphism occurs in many genera of 
mosses; the male plant is small and epiphytic upon the 
larger female plant. There is considerable disagreement 
among bryologists as to the true relationship of the male 
and female plants, some holding that the dwarf male plant 
is a true epiphyte originating from a particular spore, 
while others believe it to be only a bud from the female 
plant. The essential problem, then, is one of determining 
whether these mosses are dioicous or monoicous. The 
purpose of this study was to investigate this condition by 
means of morphological and cytological observations, with 
the additional assistance of culture techniques. 

Dicranum, a genus of mosses occurring commonly in 
North America, was selected for this study as a repre- 
sentative temperate zone genus in which pronounced sexual 
dimorphism regularly occurs. Six species of this genus 
were chosen for study, as follows: Dicranum drummondi, 
D. bergeri, D. spurium, D. condensatum, D. rugosum and 
D. scoparium. The plants were studied in their native 
habitats in northern Michigan and central New York, and 
further observed and cultured in the laboratory. 

Detailed morphological descriptions were made of these 
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species from mass collections. Dwarf males exhibit con- 
stant specific fidelity, thus it was possible to establish 
specific differences and construct a key to species based 
on morphology of the dwarf males alone. Dissection and 
serial microtome sections indicated no connection between 
the dwarf males and the females. Male plants ranged in 
size from 0.5 mm. to several centimeters, but even the 
largest dwarfs existed only as epiphytes on the females. 
None were found on the substratum, and all were growing 
only on fruiting females of the genus Dicranum except one 
dwarf male of Dicranum bergeri which occurred on the 
stem tomentum of Aulacomnium palustre. This dwarf male 
had originated on an adjacent Dicranum bergeri female, 
extended and developed rhizoidal attachment to Aulacom- 
nium, subsequently losing its attachment to the Dicranum 
female; this male plant then developed a vegetative inno- 
vation. Dwarf male plants were found only on the upper 
surfaces of the female plant, especially in leaf axils, and 
at the base of the preceding year’s seta. Morphological 
and metric analysis of the spores of all species indicated 
uniform isospory. 

Cytological observations yielded refractory evidence 
as to the nature of dimorphism in these species, since no 
heteropycnotic chromosomes were found. The chromo- 
some number n= 12, as determined earlier by other in- 
vestigators, was affirmed. | 

Cultures were made of spores, excised dwarf males, 
female stem segments and female leaf segments. Modified 
White’s nutrient solution proved the most satisfactory cul- 
ture medium. Spore cultures in this medium yielded only 
vegetative plants; no sex organs were produced, but the 
plants were morphologically quite similar to normal fe- 
males. Spores sown on living female plants developed into 
dwarf males only. Excised dwarf males grown on either 
modified White’s solution or female plant extract developed 
only vegetative innovations. Female stem and leaf seg- 
ments in culture regenerated rhizoids, protonemata and 
vegetative innovations, but never dwarf males. 

These studies lead to the conclusion that the species 
considered are dioicous; that the dwarf male plants arise 
from spores and the living female plant exerts a growth 
inhibiting and male determining effect on these spores 
which germinate on its stems or leaves. 

It is proposed that bryological terminology be revised 
in accordance with that used for Oedogonium, and that spe- 
cies showing marked sexual dimorphism be designated 
nannandrous. 118 pages. $2.00. Mic 57-4449 























HISTOCHEMICAL STUDIES OF LIGNIFICATION 
(Publication No. 24,208) 


Kozo Nishio, Ph.D. 
University of Missouri, 1957 


Supervisor: Dick S. Van Fleet 


Reagents for phenols and lignin were examined to find 
appropriate tests for a physiological study for lignifica- 
tion in plants. A study of the physiological steps in lignin 
formation was performed in application of the knowledge 
thus obtained. | 

Among reagents for phenols Naphthanil diazo blue, 


vanillin and hydrochloric acid and 2,6-dichloroquinone- 
chloroimide were found to be the best reagents for detect- 
ing the kind of free phenols present in plants. Schiff 
reagent gave a strong reaction at the earliest stage of 
lignification in the cell wall; on the other hand phloroglu- 
cinol and hydrochloric acid was stronger in its reaction 
at the advanced stage of lignification. The Maule test was 
found useful for recognizing two components in lignin con- 
struction. 

Either phloroglucinol or pyrogallol was the probable 
precursor in lignification. Lignification started with 
either of these triphenols in the cytoplasm, followed by 
transformation of the phenol to the resorcinol type in the 
cell wall, finally changing to the monophenol type. 

In Laminaria and Climacium, a considerable amount of 
phenol was found. In Climacium, the lignin reaction was 
not shown so definitively, but the aldehyde reaction was 
remarkable. Psilotum gave a positive color with phloro- 
glucinol only in the xylem and peripheral mechanical cells, 
but all cells gave a positive reaction with Schiff reagent. 

Protoxylem was distinguishable from other parts of 
xylem with various reagents, and its cell wall exhibited a 
lower degree of polymerization. 

Lignification was found to take the cell walls probably 
as a catalytic function of cellulose. The phenolic pre- 
cursor attached to the glucose molecule in cellulose, held 
the Cs aldehyde and polymerization occurred subsequently. 

118 pages. $2.00. Mic 57-4450 














NATURE OF RESISTANCE TO 
DIPLODIA STALK ROT OF CORN 


(Publication No. 24,612) 
Aristotel John Pappelis, Ph.D. 
| Iowa State College, 1957 


Supervisor: Frederick G. Smith 


The purpose of this study was to gain a better under- 
standing of the factors involved in resistance to spread of 
Diplodia zeae (Schw.) Lev. in stalk tissue of corn following 








inoculation. In 1954 and 1955, varieties B2, B14, Wf9, 38- 
11, Oh41, and OS420 were selected to provide a range of 
relative resistances. In 1954, total sugar and sucrose 
content per cc. of stalk tissue was highly correlated with 
total dissolved solids per cc. of stalk tissue. The latter, 
therefore, was adopted as an estimate of soluble carbo- 
hydrates. 

In 1954 and 1955, no apparent correlation existed be- 
tween stalk rot ratings and the following: moisture per- 
centage on a fresh weight basis, per cent total dissolved 
solids, mg. total dissolved solids per cc. of tissue, mg. 
total dry matter per cc. of tissue, and mg. insoluble dry 
matter per cc. of tissue. In 1954, these measurements 
were made on whole tissue of the first internode above the 
uppermost brace roots of normal and defruited plants. In 
1955, they were made on whole tissue and on pith cores 
(1.2 cm. diameter) of the first internode above the upper- 
most brace roots of normal plants. 

On September 14, 1955, stalk rot ratings were highly 
correlated with grams of water per cc. and grams of fresh 
weight per cc. (density) of both sample types. Stalk rot 
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ratings also were highly correlated with pith condition 
ratings in first and fourth internodes on September 22 and 
with pith condition ratings in the first internode and natu- 
ral crown rot percentages on October 11. The latter re- 
lated the findings concerning artificial inoculation to natu- 
ral stalk rot. Pith condition ratings were based on differ- 
ence in appearance of pith tissue. 

On September 7, 1956, stalk rot ratings were highly 
correlated with pith core density and pith condition ratings 
in the first and fourth internodes of varieties 38-11, 187-2, 
B2, B14, B37, Ia153, Oh29, Oh41, B14 x Oh41, B14 x OS420, 
C131 x B14, Wf9 x 38-11, Wf9 x B14, and Wf9 x M14. Pith 
core density also was highly correlated with pith condition 
ratings in the first and fourth internode of these varieties. 
Using a neutral red stain and plasmolyzing solution, the 
spongy dry pith tissue of susceptible varieties was shown 
to be air filled and dead, except a few cell layers sur- 
rounding the vascular bundles. Resistant tissue was shown 
to be living. Discoloration following inoculation was in- 
tense along vascular bundles and on the inner margin of 
living pith tissue. Fungal hyphae were not observed be- 
yond discolored dead pith cells. 

It is suggested that the living tissue of the corn stalk 
continuously forms substances believed to be phenolic in 
nature which on wounding are released and accumulate to 
a level toxic to certain fungi. The oxidation and condensa- 
tion of the toxic free phenols would account for discolora- 
tion of the tissue. It appears that the phenol hypothesis, 
involving living cells, would be the most useful guide for 
further work on the mechanism of resistance to stalk rot 
of corn. 207 pages. $2.70. Mic 57-4451 


A TAXONOMIC REVISION OF NORTH AMERICAN 
FISSIDENS, SECTION BRYOIDIUM 


(Publication No. 23,983) 


Ronald Arling Pursell, Ph.D. 
The Florida State University, 1957 


Section Bryoidium of Fissidens, a genus of mosses, 
has been taxonomically treated for North America, in- 
cluding Mexico, Central America, and the West Indies. 
This section, as now understood, includes twelve species 
and one geographical variety. One new species, F. flavo- 
setus Pursell, has been described from Haiti. The other 
taxa recognized are: F. kagelianus C. Muell.; F. angusti- 
folius Sull.; F. papulans (Besch.) Bartr. (F. svihlae Bartr.); 
F. yucatanensis Steere; F. repandus Wils. (F. longidecur- 
rens Ther.); F. limbatus Sull. (F. limbatus var. brevifolius 












































(Card. & Ther.) Grout, pro parte); F. sublimbatus Grout 
(F. limbatus var. brevifolius, pro parte); F. minutulus 
Sull.; F. pusillus Wils.; F. bryoides Hedw. (F. viridulus 
var. tamarindifolius (Turner) Grout, F. bryoides var. in- 
curvus (Weber & Mohr) Huebener); F. viridulus (Sw.) 
Wahl., var. viridulus (F. viridulus var. brevifolius (Ren. & 
Card.) Grout, pro parte); F. viridulus var. texanus (Lesq.) 
Grout (F. viridulus var. brevifolius, pro parte). 

The following species, previously ascribed to section 
Bryoidium, are referred to other sections: F. rufulus B. 
S. G. (sect. Pachylomidium); F. pseudo-repandus Bartr. 
(sect. Pycnothallia); F. jimenezii Bartr. (sect. Pachyfis- 
sidens); F. bernoullii Schimp. (sect. Crenularia). 































































































No specimens that could definitely be referred to F. 
bambergeri Schimp. were found. The species thus has 
been excluded from the area until specimens are examined. 

A description, synonymy, notes on distribution, illus- 
trations, and a list of specimens examined are provided 
for each taxon. 137 pages. $2.00. Mic 57-4452 





A STUDY OF THE BRYOPHYTIC VEGETATION 
OF LIMESTONE OUTCROPS IN FLORIDA 


(Publication No. 23,984) 


Paul Leslie Redfearn, Jr., Ph.D. 
The Florida State University, 1957 


The purpose of this dissertation was to characterize 
the nature of the bryophytic vegetation of limestone out- 
crops in central and northern Florida, to determine and 
describe the environmental conditions which affect the 
distribution of calciphytic bryophytes, and to evaluate the 
status of each species in the bryophytic vegetation. 

Six areas having extensive limestone outcrops were 
selected for study. The bryophytic vegetation of these 
areas was sampled using random sample plots. The in- 
formation obtained from these sample plots was numeri- 
cally evaluated to ascertain the status of each species, to 
detect species which were frequent congeners, to study 
the effect of environmental conditions on the distribution 
of calciphytic bryophytes, and to compare the bryophytic 
vegetations of the different study areas. 

The results obtained from this study provided the 
necessary information for a description of the bryophytic 
vegetation of limestone outcrops in Florida. The only en- 
vironmental factor which seemed to control the distribu- 
tion of the bryophytes was moisture. Other environmental 
factors such as slope, texture, and aspect of the limerocks 
appeared to influence the distribution of the bryophytes 
only insomuch as they affected moisture conditions. Four- 
teen bryophytic unions were recognized. A comparison of 
the bryophytic vegetations of the six areas indicated that 
they were essentially different, not only in component 
species, but also in the abundance of species common to 
more than one area. These differences in distribution and 
abundance appeared to be due primarily to discrete differ- 
ences in the microhabitats of each of the areas. 

140 pages. $2.00. Mic 57-4453 


THE GENUS CALYMPERES IN NORTH AMERICA 
(Publication No. 23,985) 


William Dean Reese, Ph.D. 
The Florida State University, 1957 


Calymperes, a genus of mosses of the family Calym- 
peraceae, has been taxonomically revised for the North 
American area, including the southern United States, 
Mexico, Central America, and the Caribbean Islands. The 
genus as now understood is represented in the area by the 
following twelve species: Calymperes uleanum Broth. 

(C. cubense R. S. Williams); C. richardi C. M.; C. nashii 
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R. S. Williams; & emersum C, M. (C. mammilliferum 
Crum & Steere); C. donnellii Aust.; C. meyeri Reese sp. 
nov.; C. fluviatile F R. S. Williams; C. nicaraguense Ren. & 
Card. (Cc. heribaudi Par. & Broth. ex R. S. Williams); C. 
guildingii Hook. & Grev. (C. cruegeri C. M.); C. loncho- 
phyllum Schwaegr.; C. levyanum Besch; C. venezuelanum 
(Mitt.) Reese comb. nov. (Syrrhopodon venezuelanum Mitt., 
Calymperes maguirei Bartr.). In addition, two names have 
been excluded from the genus; Calymperes disciforme C. 
M., and Syrrhopodon smithii Besch. nomen nudum. I[lus- 
trations of each species, descriptions and a key are pro- 
vided, as well as an extensive list of specimens cited. 

99 pages. $2.00. Mic 57-4454 


















































MORPHOLOGICAL STUDIES OF THE 
GENERA EICHLERIELLA, EXIDIOPSIS, 
BOURDOTIA, AND GLOEOTROMERA 


(Publication No. 23,794) 


Kenneth Wells, Ph.D. 
State University of Iowa, 1957 














Chairman: Professor G. W. Martin 


Since intermediate species are present which combine 
many of the characters of Eichleriella and Exidiopsis and 
since certain species formerly assigned to Eichleriella 
are frequently represented by specimens which do not have 
a reflexed margin, a primary character of the genus as 
defined by its author, the genus Eichleriella is considered 
as a synonym of Exidiopsis. As redefined, the genus Exi- 

















diopsis consists of those species which, in most cases, 
have a basal hyphal layer from which arises an ascending 
layer terminating in the hymenium. The hymenium may 
consist only of fertile hyphae or of fertile hyphae and di- 
karyophyses. The basidia vary from subglobose to clavate 
but are never separated into a basal stalk and fertile api- 
cal portion by a secondary septum. Seventeen species are 
included in the genus, while two species are treated as 
doubtfully belonging to Exidiopsis and four species are ex- 
cluded. 

The genus Bourdotia is characterized by a fructifica- 
tion consisting of a basal layer of prostrate hyphae giving 
rise to the gloeocystidia and fertile hyphae, which usually 
bear basidia in a close acropetal series. Ten species are 
assigned to this genus. 

Four species are treated in the genus Gloeotromera 
which is characterized by fructifications consisting of a 
well-defined ascending layer of distinct hyphae terminating 
in a hymenium of fertile hyphae, dikaryophyses, and gloeo- 
cystidia. A basal layer of prostrate hyphae is sometimes 
present. 

Each of the three recognized genera is treated ina 
separate section. A discussion of the history and relation- 
ships of each genus precedes a description of the genus, a 
key to species, and the description of the individual spe- 
cies. In addition to the descriptions of the species as- 
signed to the three genera, complete descriptions are pre- 
sented for three of the species excluded from Exidiopsis, 
since numerous specimens apparently belonging to these 
species have been available for examination. [lustrations 
for the recognized species and two of the excluded species 
are given. 

















A fourth section is added in which some unusual col- 
lections are described. 

In the delimitation of the genera and species, internal 
structure and texture of the fructifications and the char- 
acters of the fertile hyphae, basidia, and basidiospores 
are emphasized, whereas the macroscopic aspect of the 
fructification is not considered to be of primary impor- 
tance in the determination of the natural relationships of 
the particular genus or species. However, form cannot be 
disregarded in the determination of generic limitations 
but should not be the sole basis, especially if intermediate 
species, with regard to form, are present and which have 
like microscopic characters. 

189 pages. $2.50. Mic 57-4455 


EXPERIMENTS ON THE TRANSMISSION 
OF POTATO LEAFROLL VIRUS 


(Publication No. 24,060) 


William Llewelyn Williams, Ph.D. 
Cornell University, 1957 


Infected plants of Datura stramonium L. were found to 
be most suitable as source plants of leafroll virus at the 
time of the appearance of visible symptoms, approximately 
30 days after the beginning of inoculation feeding. 

The probability that a single vector (Myzus persicae 
Sulz.) can effect transmission decreased as the number of 
insects per plant (Physalis angulata L.) was increased. 

Seedlings of P.angulata that previously had been fed 
upon by nonviruliferous aphids of M.persicae were less 
susceptible to leafroll virus than were similar plants that 
had not been fed upon by aphids prior to inoculation. 

Test plants of P.floridana Rydb. became infected fol- 
lowing 30-minute test feedings by some 5-aphid groups 
that previously had received 1/2-hour acquisition feedings 
on infected D.stramonium, P.floridana, or P.angulata. 
Thus, transmission was accomplished within 1 hour. 

Aphids that had been reared on infected D.stramonium 
were able to effect transmission to test plants of D.stra- 
monium or P.floridana in 10 and 3 minutes, respectively. 

The length of test feeding necessary for transmission 
to test plants of D.stramonium decreased as the duration 
of acquisition feeding on infected D.stramonium was in- 
creased; the shortest transmission time obtained was 17- 
29 hours, consisting of acquisition and test feedings of 17 
and 12 hours, respectively. 

Aphids reared continuously on infected D.stramonium 
transmitted the virus to seedlings of D.stramonium or of 
P.floridana with equal facility in short test feedings of 15 
or 30 minutes. 

Nonviruliferous aphids appeared to acquire virus more 
readily from infected P.floridana than from infected D. 
stramonium; also, seedlings of P.floridana appear to ) be 
more easily infected by small doses of the virus than are 
seedlings of D.stramonium. 

A marked variation exists in the ability of individual 
peach aphids to transmit leafroll virus. The individual 
aphid appears to pass this property to its offspring; thus 
the progeny produced by aphids that were good transmit- 
ters were efficient vectors, whereas the offspring of poor 
transmitters were inefficient vectors for the virus. 

The dodder species Cuscuta subinclusa L. transmitted 
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leafroll virus from infected D.stramonium to test plants of 
D.stramonium; from infected potato to D.stramonium, 
pepper, and potato; from infected pepper to D.stramonium; 
and from infected tomato to D.stramonium. Better trans- 
mission was obtained when the test plant was heavily 
shaded and the dodder periodically pruned during the time 
when the plants were connected by the dodder than when 
the pruning and shading operations were not used. Symp- 
toms appeared more slowly in plants thus inoculated than 
would have been the case if the vector had been M.persicae. 
No transmission from infected D.stramonium to healthy 
plants of the same species was obtained with C.campestris 
Yuncker. 

Of 16 solanaceous species, 6 were susceptible to leaf- 
roll virus and 10 were insusceptible under the conditions 
used. The susceptible species were Nicandra physaloides 
Gaertn., Solanum rostratum Dun., S.sucrense Hawkes, S. 
tomatillo Phil., S.fendleri A.Gray, and Petunia hybrida 
Hort.; the first 3 exhibited symptoms. The insusceptible 
species were Nicotiana forgetiana Hort., N.glauca Grah., 
N.longiflora Cav., N.sanderae Hort., N.sylvestris Speg. & 
Comes, N.trigonophylla Dun., S.elaeagnifolium Cav., S. 
melongena L., S.vernei Bitt. & Wittm., and S.xanti A.Gray. 
N.physaloides developed distinct symptoms approximately 
20 days after inoculation; this species is more susceptible 
than is P.angulata but less susceptible than P.floridana. 
Infected N.physaloides appears to be as good a source of 
leafroll virus as is infected P.angulata; infected D.stramo- 
nium is a better virus source than either. 

92 pages. $2.00. Mic 57-4456 































































































THE MECHANISM OF FLORAL 
ABSCISSION IN NICOTIANA 


(Publication No. 23,799) 


Robert Eugene Yager, Ph.D. 
State University of Iowa, 1957 





Chairman: Professor Robert M, Muir 


A study was made of anatomic, physiologic, and enzymic 
characteristics of floral abscission in Lizard’s Tail and 
Little Turkish varieties of Nicotiana tabacum. The re- 
moval of upper young leaves which contain large quantities 
of the growth hormone, indoleacetic acid (IAA), accelerated 
abscission in a degree proportional to the number of leaves 
removed. This acceleration was prevented by applica- 
tions of IAA in concentrations of 100-10,000 ppm in lanolin 
at the exposed nodes. As the concentration applied was in- 
creased, the retardation of abscission was increased for 
a longer period. 

Removal of the ovary as well was found to decrease the 
time of abscission from 5.8 to 1.2 days in Lizard’s Tail 
and from 8.1 to 3.4 days in Little Turkish. Application of 
IAA to the pedicels in concentrations of 100-10,000 ppm 
in lanolin prevented this acceleration of abscission. Con- 
centrations of 1000 ppm and above completely inhibited 
abscission. When IAA in aqueous solution was added di- 
rectly to the ovary in capillary tubes, addition of 1000 ppm 
caused inhibition of abscission as well as parthenocarpic 
fruit development; 100 ppm caused only inhibition of ab- 
scission; 5 ppm caused an accelerated abscission in Little 
Turkish. 








Additions of certain amino acids capable of serving as 
methyl group donors also were found to affect floral ab- 
scission. Methionine was found to be the most effective 
of the seven amino acids tested. Applying solutions of 
methionine to the unfertilized ovary resulted in an ac- 
celerated abscission as increased concentrations were 
applied. Addition of a 0.5% solution decreased the time of 
abscission from 84 to 28 hours in Lizard’s Tail and from 
182 to 42 hours in Little Turkish. Application of IAA with 
the methionine prevented the effect of the latter in ac- 
celerating abscission. 

The effects of pectic enzymes on tissue of the abscis- 
sion zone were examined since there is indirect evidence 
for their action in abscission. Pectin-methylesterase was 
found to occur in the abscission zone tissue. It may act 
to prevent abscission since demethylation of pectin by the 
enzyme is increased in the presence of high concentra- 
tions of IAA. The action of “pectinase” and “protopec- 
tinase” preparations, however, was inhibited in the pres- 
ence of high IAA levels. Additions of methionine and a 
low concentration (5 ppm) of IAA were found to accelerate 
the separation of cells caused by “pectinase” and “proto- 
pectinase”. The effects of methionine and IAA in the con- 
trol of abscission were presumed to be that of controlling 
the esterification or deesterification of the pectic middle 
lamella. Abscission was inferred to result as the esteri- 
fication reaction was favored and pectin was formed. 

The considerable difference in the time of abscission 
for the two varieties is explained by differences in the 
anatomic, physiologic, and enzymic characteristics studied. 
Anatomical studies revealed that a large number of tiers 
of cells are involved in the separation during abscission 
in Lizard’s Tail and relatively few tiers in Little Turkish. 
The retarding effects of IAA were greater in Little 
Turkish. When 5 ppm IAA was added, an accelerated 
abscission was observed in Little Turkish, but not in 
Lizard’s Tail. Pectin-methylesterase activity was found 
to be greater in Little Turkish tissue. Low concentra- 
tions of methionine were found to have a greater effect in 
Little Turkish. As the concentration applied was in- 
creased, a similar acceleration of abscission was ob- 
served in the two varieties. Greater numbers of mature 
fruits developed in Little Turkish when all of the leaves 
were removed indicating a difference in the levels of car- 
bohydrates. 164 pages. $2.15. Mic 57-4457 


VEGETATIONAL, EDAPHIC, AND FAUNAL 
CORRELATIONS ON THE WESTERN SLOPE OF 
THE TUCSON MOUNTAINS AND 
THE ADJOINING AVRA VALLEY 


(Publication No. 24,544) 


Tien Wei Yang, Ph.D. 
University of Arizona, 1957 


Supervisor: C. H, Lowe, Jr. 


Investigation was undertaken to determine relation- 
ships of vegetation types, edaphic factors, and the distri- 
bution of amphibians and reptiles on the western slope of 
the Tucson Mountains and in the adjoining Avra Valley to 
the west, an area in the northeastern part of the Sonoran 
Desert, in Arizona. 
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A permanent transect was established that traverses a 
representative portion of the study area from the Palo- 
verde vegetation type in the higher elevations through an 
area of ecotone to the Creosotebush vegetation type in the 
lower elevations. A 4-meter wide belt transect study and 
a series of 23 quadrat studies were carried out along the 
length ofthe transect. Soil analyses in moisture equiva- 
lent, wilting coefficient, and mechanical analysis were 
made at the 16 soil sample stations along the transect and 
analyses in moisture content, total soluble salts, soluble 
sodium, and soluble potassium were made at a selected 
number of stations. Data on the distribution of herpeto- 
fauna were tabulated according to plant community, whether 
Larrea, Cercidium, or ecotone. 

It was found that there is a highly significant correla- 
tion between each of the two major vegetation types and 
specific soil characteristics. The Larrea vegetation type 
is associated with a finer textured soil, a higher amount 
of capillary moisture, but a relatively lower portion of 














that water available for plant use. The Cercidium vegeta- 
tion type is characterized by a coarser textured soil, a 
lower amount of capillary moisture, but a relatively higher 
portion of that water available for plant use. This points 
to the conclusion that here in the northeastern part of the 
Sonoran Desert specifically different soil attributes are 
intimately associated with distinctly different climax vege- 
tation types existing under the same macroclimate. 

A wide ecological distribution is shared by nearly half 
of the herpetofauna of the study area. However, a few spe- 
cies of the reptiles are specifically associated with the 
Larrea vegetation type, where the Creosotebush is the 
dominant and the White Bur Sage the subdominant. This 
strongly suggests that the composition of a biotic commu- 
nity is the result of the impact of specific environmental 
selection over the genetically controlled ecological ampli- 
tude characteristic of each of the comprised components, 
animals as well as plants. 
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CHEMISTRY, GENERAL 


STUDIES CONCERNING THE 
COLORIMETRIC DETERMINATION OF INDIUM 
WITH DI-BETA-NAPHTHYLTHIOCARBAZONE 


(Publication No. 22,588) 


William Giering Britton, Ph.D. 
University of Colorado, 1956 
Supervisor: Associate Professor Harold F. Walton 

This study was undertaken to determine if a colored 
complex with indium could be formed by the dithizone de- 
rivative, di-beta-naphthylthiocarbazone, and if this com- 
plex could be used for the colorimetric determination of 
indium without interference from the other metals (anti- 
mony, aluminum, arsenic, bismuth, cadmium, copper, 
iron, lead, manganese, magnesium, thallium and zinc) with 
which it is commonly associated. 

Various buffers containing indium were first shaken 
with a carbon tetrachloride solution of di-beta-naphthyl- 
thiocarbazone to determine the conditions for optimum ex- 
traction. The amount of indium extracted at pH five from 
acetate and succinate buffers decreased markedly with a 
small variation of pH and no extraction occurred at that 
PH value from a citrate buffer. Within a range of pH 
8.0-9.5, the amount of indium extracted from a citrate 
buffer was constant and no extraction occurred from ace- 
tate and succinate buffers. A chloroform solution of di- 
beta-naphthylthiocarbazone gave no significant extraction 
from any of the buffers. Extraction from a pH nine citrate 
buffer with a carbon tetrachloride solution of the reagent 
was chosen for the analytical method. 

Methods of separating indium from those metals which 
form di-beta-naphthylthiocarbazone complexes under the 
same conditions as does indium were investigated. The 
separations which were not successful consisted of (1) de- 
composition of the indium di-beta-naphthylthiocarbazonate 
in the presence of complexes of other metals by a suitable 
stripping agent, (2) precipitation of indium as the hydrous 
oxide by careful pH control using iron as a carrier, (3) ex- 
traction of interfering metals with a chloroform solution 
of di-beta-naphthylthiocarbazone, (4) extraction of indium 
with a chloroform solution of oxine, (5) removal of iron 
which interferes in (4) by extraction of ferric chloride 
with ether, by (6) hydrogen sulfide precipitation of indium 
and zinc (as carrier) from an acetic acid solution and by 
(7) hydrogen sulfide precipitation of indium and copper (as 
carrier) from dilute hydrochloric acid. Separations (1) 
and (2) were not clean-cut. In (3) the high concentration of 
di-beta-naphthylthiocarbazone, which was necessary, ex- 
tracted the indium. Iron in appreciable quantities inter- 
fered in (4) because only a part of the iron and the indium 
could be extracted with the concentration of oxine used and 
the iron present would interfere with the color of the in- 
dium di-beta-naphthylthiocarbazonate which would be 
formed subsequently. In (5) some of the indium was ex- 
tracted by the ether and in (6) too large a fraction of the 
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indium was not precipitated and subsequent treatment with 
oxine caused some of the zinc to be extracted so that this 
separation was not clean-cut. In (7) too great a quantity of 
copper was present to make an oxine extraction of both 
this metal and the indium feasible. Further investigation 
of (5) proved that a single extraction with ether removed 
enough iron to prevent its interference in (4) without the 
loss of an appreciable quantity of indium. 

The proposed analytical procedure involves an initial 
precipitation with ammonium hydroxide to separate indium 
from large quantities of most of the interfering metals. 
An ether extraction removes most of the iron and an oxine 
extraction removes indium, copper, bismuth and aluminum 
from solution. A carbon tetrachloride solution of di-beta- 
naphthylthiocarbazone extracts indium, copper and bismuth 
after a perchloric acid oxidation decomposes the metal 
oxinates. Indium is stripped from copper and bismuth with 
dilute hydrochloric acid, the stripping solution is adjusted 
to pH nine with a citrate buffer and the indium is again ex- 
tracted with di-beta-naphthylthiocarbazone. After reading 
the optical density of the organic layer containing the in- 
dium complex in a colorimeter, the complex is reverted 
with dilute hydrochloric acid and the optical density is 
read again. The change in optical density is a measure of 
the indium present. This reversion technique eliminates 
the necessity for frequent standardization of the solution 
of di-beta-naphthylthiocarbazone. 

As a result of this study, a colorimetric method of de- 
termining traces of indium in the presence of metals with 
which it is commonly associated, has been developed. 

96 pages. $2.00. Mic 57-4459 


DETERMINATION OF ORGANIC ACIDS 
AND CARBONYL COMPOUNDS 


(Publication No. 23,167) 


Stanley Satoshi Yamamura, Ph.D. 
Iowa State College, 1957 
Supervisor: Professor J. S. Fritz 
A wide variety of organic acids can be titrated in non- 
aqueous solvents using tetraalkylammonium hydroxides in 
benzene-methanol as the titrant. The titrations can be 
followed potentiometrically using a glass-modified calomel 
electrode system. In this investigation, five classes of 
acidic organic compounds and several mineral acids were 
considered. The effect of various substituents on the acid- 
ity of the compounds was studied by selecting samples con- 
taining a variety of electron-withdrawing functional groups. 
The number of these groups and the position of the groups 
relative to that of the acidic group were also varied. Nu- 
merous phenols, carboxylic acids, enols, imides and sul- 
fonamides were titrated potentiometrically in acetone and 
acetonitrile. By studying the individual titration curves, it 
was possible to predict the feasibility of quantitatively 
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differentiating acids in mixtures. In general, a differenti- 
ating titration is feasible if the potential at the start of the 
inflection of the stronger acid and the potential at the be- 
ginning of the titration of the weaker acid differ by more 
than 100 millivolts. 

Aldehydes and ketones can be analyzed using a 1 to 1 
mixture of hydroxylamine and hydroxylamine hydrochloride 
in absolute isopropanol as the reagent. The reagent is 
prepared by mixing suitable quantities of hydroxylammo- 
nium chloride and 2-dimethylaminoethanol or 2-diethyl- 
aminoethanol. After reaction with a carbonyl compound, 
the excess reagent is titrated potentiometrically with alco- 
holic hydrochloric acid. A blank is determined simultane- 
ously and from the difference between the reagent blank 
and the sample titration, a measure of the carbonyl com- 
pound is obtained. The method has been applied to a wide 
variety of carbonyl compounds with very good precision 
and accuracy. One outstanding feature of the method is the 
remarkable sharpness of the break at the equivalence 
point. It is possible to analyze samples containing equi- 
molar amounts of carboxylic acids and esters. Amines 
and high concentrations of carboxylic acids produce low 
results. 

A detailed review of hydroxylamine procedures has 
been presented at the beginning of Part II. A somewhat 
less-detailed survey of alkalimetric acid-base methods 
has also been presented in Part L 

96 pages. $2.00. Mic 57-4460 


CHEMISTRY, ANALYTICAL 


I. CRYSTALLIZATION, PHASE STRUCTURES, AND 
PROPERTIES OF WAX-POLYETHYLENE SYSTEMS. 
Il SOME ELECTRON DIFFRACTION STUDIES 
OF IRON-NICKEL ALLOYS. 


(Publication No. 23,396) 


Josephus Thomas, Jr., Ph.D. 
University of Tlinois, 1957 


Part I. 


A small but definite and constant maximum existing in 
tensile strength-composition diagrams in the composition 
range of 1-3% polyethylene for certain paraffin wax-poly- 
ethylene blends is partially accounted for by the observa- 
tion from x-ray diffraction analyses of high precision of 
corresponding minima in the d-spacings of the (001) planes 
of the paraffin wax. The d-spacings of these planes meas- 
ure the effective molecular length of the complex mixture 
of paraffins and isoparaffins in the wax lattice. This tight- 
ening effect along the c axis of the wax lattice in the pres- 
ence of a low concentration of polymer molecules may in- 
dicate a maximum degree of tilt of the paraffin molecules, 
normally positioned end to end, or perhaps a mechanical 
deformation of the lattice layers. The closer proximity of 
the (001) planes will be manifested in an increase in ten- 
sile strength since the slip along these planes, when a 
specimen is subjected to stress, will be somewhat retarded 
owing to stronger van der Waals forces between the lattice 
layers. 





A larger maximum existing in tensile strength and 
minima in the crystal d-spacing in the range of 7-10% poly- 
ethylene in certain systems is attributed to a phase change, 
analogous to metal alloys, in which the polyethylene be- 
comes the continuous phase and the wax becomes the non- 
continuous phase, whereas the reverse is true in lower 
concentrations of polyethylene. Ordinary light micros- 
copy, phase microscopy, and electron microscopy supple- 
ment one another in showing an aggregation effect of the 
polyethylene beginning approximately at 5%. The maximum 
surface area of the polyethylene is attained at 7-10% past 
which the polyethylene aggregates into larger particles. 
Seemingly the cohesive forces of the polyethylene over- 
come the adhesive forces between the paraffin wax and the 
polyethylene in this composition range and surpass the ad- 
hesive forces in the higher percentages of polyethylene. 
These results could not have been predicted on the basis 
that the molecular configuration of the polymer and the 
normal paraffin hydrocarbons is the same zigzag chain of 


‘carbon atoms. 


Part II. 


The applicability of studying alloy structures and solid 
solution formation by the diffraction of electrons through 
thin films of iron-nickel alloys deposited from the vapor 
state is demonstrated. Techniques for acquiring accuracy 
and precision in the method are discussed and the results 
are compared with published x-ray diffraction data from 
the examination of bulk specimens. For this study ex- 
tremely thin films were deposited from the vapor phase of 
the alloys of known composition. 

The body-centered cubic structure is found in alloys 
containing as much as 45% nickel, whereas this structure 
is found only to 34% nickel in bulk specimens by x-ray dif- 
fraction. Evidently the surface characteristics of bulk 
specimens, or extremely thin films of the specimen, es- 
pecially when formed by deposition of vaporized alloys, 
may differ appreciably from the bulk specimen itself. The 
possibility is offered that the conditions of the deposition 
are such that the delta structure of iron, which is body- 
centered cubic, induces its structure upon the thin films of 
the alloys up to 45% nickel, with the consequent retention of 
this structure to room temperature without passing through 
the gamma structure, or face-centered cubic structure, 
which it would normally do in the quenching of bulk speci- 
mens in alloys containing more than 34% nickel. The 
boundaries in phase diagrams of even simple binary alloys 
are Clearly dependent upon conditions of specimen prepa- 
ration such as thickness or nature of the supporting sub- 
strate since surface forces and thermal conductivity may 
be factors involved in equilibria. 
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CHEMISTRY, BIOLOGICAL 
SOME ASPECTS OF THE INTERACTIONS OF 
THE TRIPHENYLMETHANE DYES WITH PROTEINS 


(Publication No. 22,504) 


Ira Blei, Ph.D. 
Rutgers University, 1957 


This investigation is the first report of the binding of 
cationic dyes by proteins in solution. It was found that the 
triphenylmethane dyes were the only cationic dyes ex- 
amined which were bound by bovine serum albumin. The 
latter protein was the only one out of six native proteins 
examined which interacted with these dyes. The adsorp- | 
tion isotherm for crystal violet and native bovine serum 
albumin at pH 7 and 23°C. was determined over an ex- 
tended range of concentrations. The interaction was re- 
versible below 5x107°M./L. free dye concentration and ap- 
peared to be irreversible above that concentration. This 
was established by desorption experiments utilizing equi- 
librium dialysis. The association constants of the first 
complexed dye molecule at two temperatures and conse- 
quently the free energies at two temperatures were de- 
termined. The temperature coefficients of the free energy 
permitted the evaluation of the enthalpy and entropy of 
binding. Through examination of the effects of pH and 
competing cations on the interaction between crystal violet 
and bovine serum albumin, it appears that the carboxylate 
groups are the sites of interaction. 

Aggregation of crystal violet in aqueous solution, which 
had heretofore been considered a detriment in the use of 
this dye for binding studies, permitted the detection of 
subtle changes in the molecular configuration of various 
proteins examined. It was found that crystal violet, unlike 
the anionic azo dyes, is bound by denatured proteins at 
physiological pH’s. The characterization of both native 
and denatured proteins was then possible. Data were also 
obtained which allowed speculation concerning the molecu- 
lar configuration of the native protein. It was found that 
this dye could be used to differentiate between proteins 
which had been denatured in various ways. 

The effect of native and denatured bovine serum albu- 
min on the kinetics of carbinol formation of crystal violet 
has been investigated for the first time. The effect of both 
types of proteins was to inhibit the velocity of the reaction. 
The specific rate constants for both bound and free dye 
were determined, so that it may be possible to obtain ad- 
sorption data in alkaline solution by a kinetic method. The 
fact that the reaction was inhibited may indicate that the 
dye is bound to the protein by its central carbon atom. 
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INTRACELLULAR DISTRIBUTION AND BINDING 
OF RADIATION PROTECTIVE 
MERCAP TOALKY LGUANIDINES 


(Publication No. 24,417) 


Reagan Howard Bradford, Ph.D. 
The University of Oklahoma, 1957 


Major Professor: Simon Harold Wender 


S,2-Mercaptoethylguanidine hydrobromide (MEG), D- 
mercaptobutyl-2-guanidine hydrobromide (D-MBG-2), and 
L-mercaptobutyl-2- guanidine hydrobromide (L-MBG-2), 
each prepared from the corresponding aminoalkylisothi- 
uronium bromide hydrobromide, are effective in providing 
survival to mice when given intraperitoneally (or orally) 
prior to an otherwise lethal dose of X-radiation, as re- 
ported by Doherty and associates. Determination of their 
tissue distribution using S*°-labeled compounds established 
that the spleen, bone marrow, and liver were among the 
most highly-labeled tissues. Intracellular distribution was, 
therefore, investigated to determine whether any selective 
absorption occurred. Nuclear, mitochondrial, microsomal, 
and soluble cytoplasmic fractions of mouse liver were 
prepared by the procedure of Hogeboom, et al., and the 
activity, dry weight, and nitrogen content of aliquots of 
these fractions determined. When MEG(S*’) was injected 
and the liver removed 45 minutes later, a preferential dis- 
tribution of the activity was observed. When the pair of 
optical isomers, D-MBG-2 and L-MBG-2(S**), were in- 
jected at the same dose, a dose which is effective in pro- 
viding protection with the D-isomer but ineffective with the 
L-isomer, and their distribution in the cellular fractions 
compared, it was found that the specific activity of the mi- 
crosomal fraction obtained with the D-isomer was twice 
that obtained with the L-isomer. Doubling the L-isomer 
dose (an effective protective level) increased the specific 
activity of the microsomal fraction to that previously ob- 
tained with the lower dose of the D-isomer. Comparable 
distribution results were obtained with C'*-labeled com- 
pounds. 

The intracellular distribution in rat spleen and rat 
liver were also determined, with essentially similar re- 
sults. A direct relationship between intracellular distri- 
bution and protective activity, in addition to the selective 
intracellular distribution, was thus observed. 

The nature of the intracellular binding resulting with 
each of these three compounds was investigated, using 
dialysis techniques against various suitable solvents. 
Three types of binding were demonstrated — one relatively 
loose, one relatively tight, and the other intermediate. On 
the basis of this intracellular distribution and binding data, 
an hypothesis explaining the in vivo mechanism of action of 
these protective agents was proposed. 

The effect of radiation on the ability of the cellular 
fractions to bind D-MBG-2 was also studied. 
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METAL ACTIVATED HYDROLYSIS OF BONDS 
OF BIOLOGICAL SIGNIFICANCE 


(Publication No, 23,487) 


Benedict James Campbell, Ph.D. 
Northwestern University, 1957 


Previous work reported by Yudkin and Fruton (J. Biol. 
Chem., 170, 421 (1947)) demonstrated that dehydropepti- 
dase, an enzyme specific for unsaturated peptides, was ac- 
tivated by zinc. Later Shack (Arch, Biochem., 17, 199 
(1948)) suggested that an intermediate was formed during 
the enzymatic hydrolysis of the unsaturated peptide, gly- 
cyldehydrophenylalanine. In order to detect the presence 
of any intermediate and to obtain information concerning 
its nature, the hydrolysis of glycyldehydrophenylalanine 
was investigated in the presence of dehydropeptidase and 
in neutral aqueous solutions of copper salts at 100° C. 

The enzymatic hydrolysis of glycyldehydrophenylalanine 
was followed by measuring the change in absorption spec- 
trum of the peptide in the Cary recording spectrophotome- 
ter. Intermediate formation was indicated by a shift in ab- 
sorption peak from 275 to 290 mu during the course of the 
reaction, and by an increase in absorbance at 310 mu, 
followed by a decrease as the hydrolysis proceeded. The 
spectral data were used to calculate reaction rate con- 
stants k, and k,, leading to the formation of the intermedi- 
ate and to the formation of products resulting from its 
breakdown, respectively. These rate constants were then 
employed to determine the molecular extinction coefficient 
of the intermediate and to demonstrate that this value was 
a constant as the concentration of the intermediate changed. 
Further, it was possible to calculate the molecular extinc- 
tion coefficient of the intermediate at several wave lengths 
and thus plot its absorption spectrum, which revealed a 
maximum at 310 mu. 

Although there was no evidence of complexation be- 
tween zinc and the peptide in aqueous solution in the ab- 
sence of enzyme, glycyldehydrophenylalanine was shown to 
form a complex with copper at pH 8.0. The absorption 
maximum of the copper-peptide complex was at 310 mu, as 
was that of the intermediate in the enzymatic reaction, and 
formation of the complex required the presence of the free 
amino group of the peptide. Finally, it was shown that in 
the copper complex, the peptide bond was more susceptible 
to hydrolysis. It seems likely, therefore, that in the enzy- 
matic reaction, the intermediate revealed by the spectra is 
the peptide-zinc-protein complex with the metal linked to 
the a-amino group of the substrate. This metal-activated 
enzyme thus is an example where the metal serves both to 
increase binding of the substrate to the enzyme and to sta- 
bilize the activated state in the hydrolysis, as has been 
discussed previously (“Mechanism of Enzyme Action,” 
edited by McElroy and Glass, page 283). 

Copper activated hydrolysis of the disulfide bond of the 
model compound, disodium salt of 2,2’(2-hydroxy- 6-sulfo- 
naphthyl-1-azo) diphenyl disulfide, has been demonstrated 
by following the change of the spectrum of the dye during 
reaction. The effect of pH upon the copper activated hy- 
drolysis was investigated. Kinetic evidence for the forma- 
tion of a copper-dye complex followed by subsequent attack 
by hydroxyl ions to produce hydrolysis was presented. 

The hydrolysis of glycine methyl ester was shown to 
be copper-activated over the pH range of 7.6 to 8.5. Cati- 
onic detergents, Roccal and Hyamine, demonstrated no 





catalytic effect upon the hydrolysis of glycine methyl ester 
at pH 9.4. 
The experimental work presented is interpreted to 


‘provide mechanisms for the metal activated hydrolyses of 


peptide, disulfide, and amino acid ester bonds. 
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EXCESS DIETARY METHIONINE 
AND RELATED COMPOUNDS: 
OBSERVATIONS ON EFFECTS PRODUCED 
IN EXPERIMENTAL RATS 


(Publication No. 23,723) 


Harold Carl Choitz, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Clarence P. Berg 


Previous work has shown that feeding rats a diet con- 
taining 1.8% excess DL-methionine retards growth, induces 
splenic hemosiderosis, causes a slight anemia, and in- 
creases the turnover of erythrocytes. The present work is 
essentially an extension of the earlier study of these effects. 

Splenectomy was found to affect neither the growth re- 
tardation nor the anemia produced by feeding excess me- 
thionine. When rats which had been splenectomized were 
fed excess methionine, they showed an increase in the non- 
hemin iron content of the liver in an amount sufficient to 
balance that found in the spleens of unoperated animals fed 
this diet. 

Injection of a boiled extract of the blood of rats fed ex- 
cess methionine into rats on a normal diet caused a slight 
increase in red cell count and hemoglobin concentration, 
and also a slight growth retardation. 

The feeding of betaine, methionine sulfoxide, and ex- 
cess choline had little or no effect on growth, red cell 
count, or hemoglobin concentration, but did increase 
slightly the non-hemin iron content of the spleen. The 
feeding of homocystine caused growth retardation, but no 
other effect was observed. The feeding of dimethylthetin 
chloride caused greater growth retardation than did methio- 
nine. This compound also produced anemia and increased 
the non-hemin iron content of the spleen. 

When radioactive iron was used to label the red cells of 
rats fed the variously supplemented diets, the diets con- 
taining choline, betaine, homocystine, and methionine sulf- 
oxide produced labeling curves generally similar to those 
observed in rats on the basal diet. The diet containing ex- 
cess methionine produced a curve which confirmed in- 
creased red cell turnover, as had previously been shown 
by labeling with glycine-2-C*, but also suggested the exist- 
ence of two types of red cells with different life spans. 
Rats receiving the diet supplemented with dimethylthetin 
chloride showed a curve similar to those observed in rats 
fed excess methionine. 

Rats which were pair fed the basal diet with partners 
receiving excess methionine grew slightly better than their 
partners. No anemia was observed in the pair fed animals 
receiving the basal diet. 

The incorporation of extra vitamins into the diet con- 
taining excess methionine had no effect on growth, blood 
picture, or non-hemin spleen iron, thus indicating that an 
induced vitamin deficiency was not the cause. 
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Hemoglobin from rats fed excess methionine differs 
from that of rats fed the basal diet in its resistance to de- 
naturation by alkali, suggesting that excess dietary methio- 
nine affects the synthesis of the hemoglobin molecule, 
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FACTORS AFFECTING CELLULOSE DIGESTION 
AND RUMEN MICROFLORA IN VITRO AND IN VIVO 


(Publication No. 24,201) 


George Bernard Garner, Ph.D. 
University of Missouri, 1957 








Supervisor: Merle E. Muhrer 


This investigation was designed to study factors which 
appear to maintain the rather constant microfloral popu- 
lation found in the rumen and encompassed the following 
objectives: : 

1. To show the presence of a factor or factors ‘in 
silage which have an influence on rumen microorganisms. 


2. To investigate the factor(s) in rumen fluid which 
will inhibit so called “undesirable microorganisms.” 


3. To study the effect of inoculum size and buffers 
upon cellulose digestion. 


4. To test, by use of sheep digestion trials, the in 
vitro findings that silage extracts increase cellulose di- 
gestion. 


0. To test, by use of sheep, the in vitro findings that 
silage extracts and rumen fluid extracts inhibit the growth 
of Pseudomonas aeruginosa. 





Disappearance of cellulose and increased turbidity 
were used as criteria for factors enhancing rumen popu- 
lation. Artificial rumina were used in the cellulose diges- 
tion study. The inhibitory effects of silage extract and 
rumen fluid extracts were measured by use of a standard 
antibiotic assay. 

A digestion trial with sheep was conducted during three 
summers with silage extracts as the variable. The effect 
of silage extract and ration on the establishment of P. 
aeruginosa in the sheep rumen was measured in two ways. 
A bacterial count was made at intervals with special media 
and a digestion trial conducted when a significant number 
of P. aeruginosa was found in the rumen fluid. 

In Vitro results indicate that cellulose digestion was 
enhanced by a water extract of corn silage. Small to mod- 
erate concentration of the extract increased cellulose di- 
gestion. However, larger amounts inhibited cellulose di- 
gestion. Ether extracts of the aqueous extract at neutral 
pH were found to contain approximately the same stimula- 
tory activity for cellulose digestion as the original aqueous 
extract. The factor(s) could be adsorbed by Norit-A and 
eluted with 80% ethanol. The ash of silage extract was 
without activity. Ether extraction of the aqueous silage 
extract at pH 2.0 did not remove the inhibiting sub- 
stance(s). 





Rumen fluid extracts and silage extracts were found to 
inhibit certain undesirable organisms isolated from ani- 
mals with rumen dysfunction, 

In using the artificial rumen to study cellulose diges- 
tion, the most effective buffer was found to be 0.5% 
NaHCO, with a mixed phosphate solution, gassed continu- 
ously with carbon dioxide. The most effective inoculum 
size was found to be 3 ml. in a total volume of 20 ml. 

Under conditions of stress (high temperature), the si- 
lage extract was effective in maintaining cellulose diges- 
tion in vivo but with normal temperature less effect was 
noted, 

Silage extract was ineffective in controlling P. aerugi- 
nosa established by inoculation in sheep. Alfalfa fed sheep 
appeared to be more resistant to the initial establishment 
of P. aeruginosa than timothy fed sheep. After the estab- 
ishment of P. aeruginosa in the rumen, results of a diges- 
tion trial with timothy fed sheep indicated a lowering of the 
cellulose digestion. Digestibility of cellulose in alfalfa fed 
sheep was not influenced. Polymyxin B sulfate effectively 
controlled the P. aeruginosa. 

It can be concluded that: 











1. Silage extract does contain factors stimulatory to 
cellulose digestion by rumen microorganisms in vitro. A 
Norit-A eluate prepared from rumen fluid was also effec- 
tive. 


2. Extracts of silage and rumen fluid inhibit certain 
undesirable organisms while stimulating rumen micro- 
organisms in vitro. 


3. Factors in an aqueous silage extract can enhance 
cellulose digestion in vivo. The effect on cellulose diges- 
tion in vivo is greater when ruminal activity is depressed. 


4, The establishment of P, aeruginosa in the rumen of 
sheep was not inhibited by the aqueous silage extract. 





5. The resistance to change of rumen population in 
vivo when inoculated with P. aeruginosa was affected by 
the ration. Polymyxin B sulfate was effective in controll- 
ing the P. aeruginosa induced infection. 

salt enn teed Deus 167 pages. $2.20. Mic 57-4466 





THE OXIDATION OF SUGARS AND RELATED 
COMPOUNDS BY TISSUE HOMOGENATES 


(Publication No. 24,844) 


Richard Harry Golder, Ph.D. 
Temple University, 1957 


A search has been made for compounds that may be 
hitherto unrecognized substrates or intermediates in mam- 
malian metabolism. The metabolic systems chosen for the 
study were whole homogenates of rat hearts and kidneys. 
The compounds used were sugars and related substances 
that were available commercially or through the generosity 
of several investigators. The compounds were added 
singly to the homogenates, and tested for their metabolic 
activity. The criterion of activity was the oxygen consump- 
tion by the system with respect to the endogenous oxygen 
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uptake during the incubation in a Warburg respirometer. 
A compound which increased the oxygen consumption was 
assumed to be capable of oxidation by the tissue, Since 
enzymes are rather specific in their action, such activity 
would indicate, (but not prove necessarily) that the com- 
pound tested may be a naturally occurring metabolite. 

Relatively few such compounds were uncovered. Most 
of the active compounds are known metabolites, compo- 
nents of one or more of the glycolytic pathways, or com- 
pounds closely related to them. This showed that the ho- 
mogenates can carry out the common metabolic reactions, 
and are therefore good media for testing metabolic proc- 
esses. Of these few, B-methyl glucoside and melezitose 
are substrates for glucosidases known to be present in 
these tissues, and isoascorbic and glucoascorbic acids 
may have been oxidized by non-enzymatic mechanisms. 
This leaves L-glyceraldehyde and tagatose as the only new 
metabolites discovered by this search. The fact that so 
few new compounds were oxidized shows that the enzyme 
systems present in the homogenates are highly specific in 
their activity. 

A number of substances were found to be inhibitory in 
the homogenates. Many of these are known toxins but 
some, such as sugar acids and lactones, 2-deoxyribose, 
hydroxypyruvaldehyde, furoic acid, and alginic acid have 
not been previously reported to be poisons, 

The kidney homogenates were much more responsive 
to substrates than the heart homogenates; in this tissue 
oxygen uptake was increased and inhibited by more com- 
pounds. 133 pages. $2.00. Mic 57-4467 


OXIDATION AND ELECTRON TRANSPORT 
IN AZOTOBACTER EXTRACTS 


(Publication No, 24,558) 


John James Josten, Ph.D. 
Indiana University, 1957 


Cell-free extracts of Azotobacter vinelandii strain O 
were investigated to determine the effectiveness of acetate 
activation as a phosphate acceptor system for measure- 
ment of oxidative phosphorylation. According to the 
method proposed, acetate activation and oxidation must 
occur solely via the tricarboxylic acid cycle. Experi- 
mental support for the tricarboxylic acid cycle as the sole 
pathway for acetate oxidation involved an analysis of 
sparker and inhibitor effects on acetate oxidation. It was 
demonstrated that acetate was metabolized completely only 
when exogenous sparker was present — an observation only 
compatible with the mechanism of the tricarboxylic acid 
cycle. 

Studies on acetate oxidation with malonate and fluoro- 
acetate showed that these inhibitors decreased acetate 
oxidation in accordance with their specific inhibitory ef- 
fect on tricarboxylic acid cycle enzymes. 

Investigations to determine the optimum level of co- 
factor requirements for complete sparked acetate oxida- 
tion revealed that divalent metals and inorganic phosphate 
inhibited acetate oxidation. Both of these inhibitory effects 
were directly referable to the tricarboxylic acid cycle 
pathway and they provided further support for this being 
the only oxidative pathway for acetate metabolism. 








An interesting observation resulting from acetate oxi- 
dation studies, but not directly concerned with activation 
and oxidative phosphorylation, was that synthesis of C4 
units could not be demonstrated in an organism grown on a 
C* compound as the sole carbon source. Synthesis of C4 
dicarboxylic acids would be required if an organism grown 
on acetate possessed only a tricarboxylic acid cycle for 
acetate metabolism. 

Studies on oxidative phosphorylation were begun using 
the method described for accumulation of acyl compounds 
to detect phosphorylation: however, no significant accumu- 
lation of acyl compounds was detectable. Therefore, the 
oxidation of tricarboxylic acid cycle intermediates was in- 
vestigated with hexokinase-glucose as the acceptor system. 
With this system it was found that low levels of phosphoryl- 
ation, i. e., low P:O ratios, were reproducible consistently 
and were complicated by significant glycolytic phosphoryl- 
ation. Two methods were described for decreasing glyco- 
lytic phosphorylation: (1) substitution of mannose for glu- 
cose in the phosphate acceptor system and (2) dilution of 
the enzyme extract and using malate as substrate to take 
advantage of the strong malic oxidase activity completely 
eliminated glycolytic phosphorylation, The study of oxida- 
tive phosphorylation with tricarboxylic acid cycle sub- 
strates gave consistent P:O ratios of 0.3. 

The presence of DPNH oxidase was observed in Azo- 
tobacter extracts during the above studies and purified 
preparations of this electron transport unit were examined 
for their ability to carry out phosphorylation during the 
oxidation of DPNH. It was demonstrated that P:O ratios of 
approximately 0.3 could be observed during DPNH oxida- 
tion. 120 pages. $2.00. Mic 57-4468 


A BIOCHEMICAL AND MORPHOLOGICAL COMPARISON 
OF WALLERIAN DEGENERATION IN THE CENTRAL 
AND PERIPHERAL NERVOUS SYSTEMS 


(Publication No, 25,039) 


Richard Eugene McCaman, Ph.D. 
Washington University, 1957 


Chairman: Dr. Oliver H. Lowry 


Quantitative microchemical methods have been applied 
to the study of the biochemical changes which occur ina 
peripheral nerve and a central white tract undergoing 
Wallerian degeneration, The morphological changes which 
occur in the degenerating nerves were studied with the aid 
of the electron microscope. After sectioning the tibial and 
optic nerves of the rabbit, the nerves were allowed to de- 
generate for periods of 14, 45, 100, and 200 days for the 
chemical studies. Pieces of these nerves, as well as those 
after 1 and 5 days of degeneration, were used for the mor- 
phological studied. 

Preliminary chemical results on a non-myelinated 
peripheral nerve (abdominal vagus) have also been re- 
ported for comparison with the normal myelinated tibial 
nerve. 

During degeneration there was a decrease in the con- 
centration of cephalins, lecithins, sphingomyelin, phospho- 
rus-free sphingolipides, total phospholipides, total choles- 
terol, and total lipide of the tibial and optic nerves. The 
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rate of decrease in the concentration of these lipide frac- 
tions during degeneration was approximately five times 
more rapid in the tibial nerve than in the optic nerve. 
There was an increase in the concentration of acid-soluble 
phosphorus and amino-nitrogen fractions during degener- 
ation. The increase in the concentration of DNA (cells) 
during degeneration was more rapid and more marked for 
the tibial nerve than for the optic nerve. The concentra- 
tion of the residual phosphorus fraction decreases in both 
the optic and tibial nerves during degeneration; the rate 
and extent of the decrease in this fraction is similar to 
that for the lipide fractions of the respective nerves. 

The changes during degeneration in the enzymatic ac- 
tivities of twelve enzymes have been reported. There was 
an overall similarity in the changes of degenerating tibial 
nerve to those of degenerating optic nerve for seven of the 
twelve enzymes: five increased (f$-galactosidase, purine 
nucleoside phosphorylase, peptidase, 8-glucuronidase, and 
acid phosphatase), one changed very little (glucose-6-phos- 
phate dehydrogenase), and one decreased (aldolase) during 
degeneration. The changes during degeneration in the re- 
maining five enzymes included: for a-glycerol phosphate 
dehydrogenase, an increase in optic nerve in contrast toa 
marked decrease in tibial nerve; for phosphoglucoisomer- 
ase and lactic dehydrogenase, a decrease in optic nerve as 
compared to relatively constant values in tibial nerve; for 
isocitric dehydrogenase, an increase in tibial nerve as 
compared to no change in optic nerve; and for fumarase, 
an increase followed in a later period by a decrease in tib- 
ial nerve as compared to no change in optic nerve. 

With the exception of the enzymatic differences men- 
tioned above, the chemical results indicate an overall sim- 
ilarity in the process of Wallerian degeneration in the tib- 
ial and optic nerves. This may be largely attributed to the 
fact that the morphological changes (loss of axons and 
myelin sheaths and an increase in the number of satellite 
cells and macrophages) are generally similar for the two 
nerves, 163 pages. $2.15. Mic 57-4469 


STUDIES ON POLY-D-GLUTAMIC ACID PRODUCED 
BY BACILLUS LICHENIFORMIS NRRL B-571 


(Publication No. 24,420) 


Clifford Leroy Meints, Ph.D. 
The University of Oklahoma, 1957 








Leon S, Ciereszko 


Major Professor: 


Certain strains of Bacillus anthracis, B. subtilis, B. 
mesentericus, and B. licheniformis are able to synthesize, 
in simple synthetic media, an extracellular polypeptide 
composed solely of D- glutamic acid units. It was the aim 
of this study to characterize the molecular structure of 
poly-D-glutamic acid by sedimentation and optical rotation 
studies and by electron microscopy. The yield of poly-D- 
glutamic acid from B, licheniformis grown on modified 
Sauton’s medium was determined. The soil aggregation 
effect of the polypeptide was also studied, as was the prob- 
lem of type of linkage between glutamic acid units in poly- 
D-glutamic acid. 

Difficulty was encountered in obtaining consistent pro- 
duction of the polypeptide by the bacterial cultures. This 

















was attributed to loss of synthetic ability with continuous 
transfer of the culture, Cultures started afresh from 
spores worked well. The best yield obtained was 1.125 g. 
poly-D-glutamic acid per liter of culture medium. 

Samples of poly-D-glutamic acid and its sodium and 
calcium salts were tested for soil stabilizing value by the 
usual method, The results indicate that at equal concen- 
trations the polypeptide and its salts are about 85% as ef- 
fective as Krilium CRD-186, a standard soil conditioning 
agent. 

The poly-D- glutamic acid from B. licheniformis ex- 
hibits a maximum specific rotation, +19.46°% in acidic so- 
lution, and a relatively constant minimum rotation, -24.38°, 
in alkaline solution at 20°C. This behavior is comparable 
to that reported’ for a similar, synthetic polypeptide and is 
interpreted to be the result of change in molecular configu- 
ration from an a-helix to random uncoiling. Viscosity ef- 
fects support this conclusion. 

Electron photomicrographs show the fibrous nature of 
poly-D-glutamic acid and its sodium and calcium salts. A 
typical fiber was found to have a width of 900 A. Evidence 
was found for an internal structure in the fibers. 

Sedimentation velocity coefficients ranging from 1.36 
x 10™** to 2.11 x 1078 were calculated from analyses in the 
ultracentrifuge. It was also shown that increasing salt con- 
centration and increasing alkalinity of solution reduce the 
sedimentation velocity. Sodium polyglutamate also showed 
a reduced sedimentation velocity, but calcium polygluta- 
mate did not. These effects are explained by ionic inter- 
actions. 55 pages. $2.00. Mic 57-4470 
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LIPOGENESIS BY ADIPOSE TISSUE 
(Publication No, 23,527) 


Jonathan Paris Miller, Jr., Ph.D. 
Northwestern University, 1957 


The incorporation of C'*-acetate into lipid and carbon 
dioxide by rat adipose tissue (in vitro) was investigated. 
This investigation concerned the effect of the nutritional 
status and of the incubation medium upon the lipogenic ac- 
tivity of adipose tissue. The newly formed lipid in the in 
vitro system was found to consist essentially vasiieia dl of 
trigylceride. 

Fasting was found to produce an increase in sibiiiaaiaes 
concentration and a decrease in lipid concentration and 
lipogenic ability of adipose tissue. In normal rats the lipo- 
genic activity of adipose tissue was found to increase dur- 
ing recovery feeding following fasting. The increased lipo- 
genic activity was paralleled by an increased nitrogen and 
glucose content of the tissue and by a decreased lipid con- 
tent. In obese rats (on high carbyhydrate diet) there was a 
poor correlation between lipogenic activity of the adipose 
tissue and its composition. A markedly decreased lipo- 
genic activity was observed in adipose tissue from B- 
complex deficient rats and this activity was dramatically 
increased subsequent to supplementation of the diet with B- 
complex vitamins. 

Rabbit, dog, rat and human sera were found to greatly 
enhance the incorporation of C’*-acetate into lipid by 
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adipose tissue. There is some evidence (in the rat) that 
the serum enhancing effect upon lipogenesis is further 
augmented by recovery feeding prior to serum withdrawal. 
Evidence is presented that the factors in serum responsi- 
ble for its stimulatory effect upon lipogenesis are bicar- 
bonate, glucose and free amino acids. The results indicate 
that those amino acids which enter the citric acid cycle 
during catabolism stimulate lipogenesis while other amino 
acids do not. 

Oxalacetate and succinate have a stimulatory effect 
upon lipogenesis while fumarate, malate, pyruvate, citrate 
and alpha ketoglutarate have no such effect. Evidence is 
presented which indicates that the lack of stimulation by 
alpha ketoglutarate may be due to the presence of glutamic 
dehydrogenase in adipose tissue. 

Cyanide essentially abolished the lipogenic activity of 
adipose tissue while arsenate and fluoride. reduced the ac- 
tivity approximately fifty percent. Malonate by itself had 
no appreciable effect upon lipogenic activity and caused an 
actual increased incorporation of the labelled acetate into 
carbon dioxide. In addition, malonate seemed to augment 
the lipogenesis stimulating effect of succinate. 

The ability of the in vitro system with adipose tissue 
(from one rat) to incorporate acetate into lipid was found 
to be approximately equal with either C'*-1-acetate or 
C *.2-acetate. 

Attempts to prepare a purified lipid-synthesizing frac- 
tion from adipose tissue failed in that homogenization 
completely abolished lipogenic activity. Significant 
amounts of succinic dehydrogenase activity were found in 
a “tissue-debris” layer of a centrifuged adipose tissue 
homogenate but this layer contained no lipogenic activity 
in spite of the fact that microscopic examination revealed 
great numbers of whole cells. 

170 pages. $2.25. Mic 57-4471 


STUDIES WITH RADIOACTIVE TOCOPHEROL 
(Publication No. 23,364) 


Alice Russell Beaver Niedner, Ph.D. 
University of Illinois, 1957 


Four male albino rats, two normal and two E-deficient, 
were injected intraperitoneally with an emulsion containing 
approximately 10 mg. alpha-tocopheryl-5-methyl-C"*-suc- 
cinate. Each rat was retained in a glass metabolism cage 
for forty-eight hours during which time carbon dioxide, 
urine, and feces were collected. At the termination of this 
collection period carcasses, livers, feces and urine were 
frozen, 

Studies on the distribution of radioactivity showed that 
the carbon dioxide and urine contained negligible amounts 
of activity, while the carcass and liver retained an average 
of 55.1% and 4.8% respectively, and an average of 7.8% was 
excreted in the feces. 32% of the injected activity was not 
recovered, One additional rat, treated similarly except 
that the radioactive vitamin was administered orally, ex- 
creted 70-75% of the radioactive dose in the feces during 
a 48-hour period. 

On the basis of distribution studies the following con- 
clusions were reached concerning the fate of tocopherol 
within a 48-hour period following administration: 





1) tocopherol was not oxidized via demethylation at the 5- 
position with resultant o-quinone formation nor was it to 
any considerable extent converted to water-soluble metabo- 
lites for urinary excretion; 2) there existed a real tendency 
for tocopherol to concentrate preferentially in the liver; 

3) the livers of E-deficient rats took precedence over the 
remaining carcass in building up a normal tocopherol con- 
centration; 4) approximately 65% of an ingested dose of 
tocopherol was unabsorbed. 

Chromatographic studies on fecal, liver and carcass 
extracts, in addition to the non-saponifiable fraction from 
one carcass, gave the following indications: 1) fecal ex- 
tracts contained alpha-tocopherol and two unidentified com- 
pounds; 2) liver extracts contained three unidentified com- 
pounds; 3) carcass extracts contained two unidentified 
compounds, one of which yielded tocopherol upon saponifi- 
cation; 4) the non-saponifiable fraction contained alpha- 
tocopherol and an unknown factor(s); 5) R¢ values of un- 
identified compounds were compared with alpha-tocopheryl 
phosphate, alpha-tocopheryl succinate, alpha-tocopheryl- 
hydroquinone and alpha-tocopherylquinone as well as with 
alpha-tocopherol. No evidence could be found for the pres- 
ence of any of these four compounds in the indicated ex- 
tracts; 6) it appears possible that one of the unidentified 
factors in the carcass, liver and fecal extracts was 2-(3- 
hydroxy-3-methyl-5-carboxypentyl)-3,5,6-trimethyl- 
benzoquinone or its gamma lactone. 

63 pages. $2.00. Mic 57-4472 


A SPECTROPHOTOMETRIC STUDY OF 
INTRACELLULAR OXIDATION-REDUCTION REACTIONS 
IN THE PHOTOSYNTHETIC BACTERIUM CHROMATIUM 


(Publication No, 23,625) 


John Melvin Olson, Ph.D. 
University of Pennsylvania, 1957 





Supervisor: Britton Chance 


Since 1953 there has accumulated considerable evidence 
that cytochromes are involved in electron transport in bac- 
terial photosynthesis. The purpose of the present investi- 
gation was to elucidate the functions of cytochromes and 
other pigments participating in electron transport in the 
purple sulfur bacterium Chromatium strain D. 

The bacteria were cultured in a liquid inorganic me- 
dium containing sulfide, thiosulfate, and bicarbonate as sub- 
strates. The cultures were grown in glass-stoppered 
bottles illuminated by tungsten lamps. After the sulfur 
globules had disappeared from the cells, the bacteria were 
examined spectrophotometrically. A double beam spec- 
trophotometer was used to record absorption changes in a 
single sample upon irradiation with near infrared or mono- 
chromatic yellow (589 my) light. A split beam recording 
spectrophotometer was used to obtain difference spectra 
from two samples in the dark, 

When bacterial suspensions were irradiated with near 
infrared, the change in absorption spectrum indicated the 
oxidation of a cytochrome system. The addition of oxygen 
to anaerobic suspensions caused a similar change in ab- 
sorption spectrum. The kinetics and spectra of these 
changes suggested that at least four cytochromes were 
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involved in electron transport. Under anaerobic conditions 
irradiation caused the oxidation of all four cytochromes, 
The addition of oxygen resulted in the oxidation of only two 
cytochromes. One was a CO-binding cytochrome. Under 
aerobic conditions irradiation caused the oxidation of the 
other two cytochromes. Addition of phenylmercuric ace- 
tate to aerobic suspensions permitted further oxidation of 
the cytochrome system presumably by inhibiting cyto- 
chrome reductase activity. Irradiation then caused an ab- 
sorption spectrum change which might be attributed in 
part to the oxidation of bacteriochlorophyll and carotenoid. 

The initial rate of cytochrome oxidation upon irradi- 
ation of anaerobic bacteria with 589 my light was meas- 
ured over a range of intensities up to 2 x 107’ milliein- 
steins cm™* sec™. Over this range the initial rate of 
cytochrome oxidation was proportional to the rate of light 
absorption. The quantum requirement for cytochrome oxi- 
dation was estimated to be 2 quanta per electron. 

The steady-state oxidation level of the cytochrome 
system in anaerobic bacteria during irradiation with near 
infrared was measured over an intensity range covering 
4.7 powers of ten. At very low intensities irradiation 
caused the oxidation of only one cytochrome. As the in- 
tensity was increased, a second component became oxi- 
dized also; and at the highest intensity all four components 
were oxidized. 

It was concluded that the cytochrome system in Chro- 
matium transfers electrons from substrate dehydrogenase 
systems either to oxygen or to the primary oxidant pro- 
duced during irradiation. During photosynthesis the cyto- 
chrome system is the main pathway of electron transfer 
from reduced sulfur compounds to the photooxidant. 

171 pages. $2.25. Mic 57-4473 





EFFECTS OF SUPPLEMENTARY METHIONINE 
AND CHOLINE ON TISSUE LIPIDES 
AND ON THE VASCULAR STRUCTURE OF 
CHOLESTEROL-FED GROWING RATS 


(Publication No. 24,031) 


Gaetano Thomas Passananti, Ph.D. 
The Pennsylvania State University, 1957 


A study has been made to determine the effect of cho- 
line deficiency, methionine deficiency and a combination 
of these deficiencies on the various lipide fractions in 
blood and in tissues, and on the vascular structure of cho- 
lesterol-fed growing rats. The various synthetic diets 
employed were initially deficient in essential organic sul- 
fur compounds, in choline, or in both choline and organic 
sulfur and some of the diets were rendered adequate with 
respect to these substances by supplementation with cho- 
line chloride, with DL-methionine or with a combination of 
the two ingredients. 

Groups of ten or more piebald rats of both sexes were 
used with eleven different regimens containing 19% pro- 
tein, 15% corn oil and 5% cholesterol. The protein source 
was a soybean product known to be deficient in sulfur 
amino acids. The dietary supplements were added at the 
expense of sucrose. 

At various intervals over the twelve-week experi- 
mental period the animals were partially exsanguinated by 





cardiac puncture and cholesterol and phospholipide deter- 
minations made on their sera. At the termination of the 
experiment, lipide analyses were made on the blood and 
tissues, and all animals were necropsied and examined 

for atheroma. The determinations of cholesterol were 
made by the method of Zlatkis, et al., total lipides by the 
method of Sperry, and the phospholipides by the combined 
methods of Youngburg and Youngburg and Fiske and Subba- 
Row. At the end of the experimental period some of the 
rats from the low-choline, low-methionine group were 
placed on a diet containing 0.1% choline for two weeks, and 
several animals from the choline supplemented, low-meth- 
ionine group were placed on a diet supplemented with 0.6% 
methionine. 

Mild vascular abnormalities were produced in the ani- 
mals by feeding diets high in cholesterol, adequate in cho- 
line, and low in sulfur-containing amino acids. 

The young rats receiving the low choline, low methio- 
nine diet manifested deficiency symptoms, similar to those 
described in the literature as being due to ‘methyl group” 
deficiency. Their food consumption was comparable to that 
of the choline-supplemented animals, except for the short 
time (3 days), during which there occurred a marked hem- 
morrhagic degeneration of the kidneys. 

In the blood of those rats that had received the diets 
which were deficient in DL-methionine, the magnitude of 
the serum total lipide and the cholesterol evaluation was 
related to the quantity of choline present. The greater the 
choline content of these diets, the greater the hyperlipemia, 
hypercholesterolemia, and hyperphospholipidemia. When 
0.6% DL-methionine was incorporated in the diets, the hy- 
percholesterolemia and hyperlipemia was partially pre- 
vented. In the presence of adequate methionine, choline 
had no influence on the serum cholesterol levels. 

The influence of increased dietary choline (in the meth- 
ionine- deficient diets) on serum lipides was striking. The 
animals that were transferred for two weeks from a diet 
low in choline to one which was supplemented with 0.1% 
choline exhibited a marked increase intheir serum lipide 
fractions. The average serum total lipides, total choles- 
terol, and phospholipides were increased 25.7, 28.2 and 
21.0%, respectively, during the two-week period. Con- 
versely, the liver total lipides, the total cholesterol, and 
the phospholipides were decreased 19.7, 21.7 and 11.7%, 
respectively. The liver moisture content increased 7.7%. 

In a curative study, the effect of increased methionine 
supplementation, of a low-methionine ration in the pres- 
ence of choline, on the blood lipids was dramatic. The 
serum total lipides and total cholesterol decreased 19.5 
and 34.3%, respectively. 241 pages. $3.15. Mic 57-4474 


CHEMISTRY OF BORON IN PLANTS 
(Publication No. 24,613) 
Harold Jackson Perkins, Ph.D. 
Iowa State College, 1957 


Supervisor: Sam Aronoff 


The chlorogenic acid and caffeic acid are responsible 
for the blue fluorescence under ultra-violet light of boron- 
deficient lettuce, tomato, sunflower, and radish leaves, has 
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been shown. It was also demonstrated that these phenolic 
acids were present in higher concentrations in the green 
part of the leaf adjacent to a necrotic area than they were 
in either the rest of the leaf or the necrotic area itself. 

A study of the effect of boron-deficiency in sunflower 
plants on photosynthesis showed that even severe deficiency 
did not result in any qualitative changes in the nature of the 
process. 

Studies were made of the free amino acid content of 
boron-deficient and healthy peach, apricot, prune, cherry, 
lettuce, radish, tomato, and sunflower, leaves and stems. 
All of the deficient plant material examined contained 
higher concentrations of free amino acids than did corre- 
sponding healthy material. The most pronounced of such 
increases noted were of phenylalanine, tyrosine, and trypto- 
phan. 

That the de novo synthesis of tryptophan may occur in 
healthy, excised soybean leaves was established with the 
aid of C’‘O,. 

Investigations, concerning the effect of boron added to 
fructose-U-C™ solutions, on the uptake and translocation 
of the sugar by soybean petioles from which the leaf blade 
had been excised, showed a marked increase in uptake of 
the sugar in the presence of 10 ppm of boron as compared 
to the minus-boron control. 

The uptake of glucose- U-C™ in the presence of varying 
concentrations of boron by erythrocytes from mature and 
immature cattle was studied. In the case of the freely per- 
meable erythrocytes, little effect of boron was noted on the 
uptake of the sugar. With impermeable erythrocytes, in- 
creased uptake of the glucose did occur when boron was 
present in the solution. 

The fate of shikimic acid-U-C™ in leaves excised from 
boron-deficient and healthy sunflower plants was studied. 
The majority of the radioactivity metabolized in three days 
by both healthy and deficient leaves was found in the eighty 
per cent ethanol-insoluble leaf materials. Only small 
amounts of metabolized radioactivity were found in the 
eighty per cent ethanol-soluble compounds. This investi- 
gation also showed that boron-deficiency in some way in- 
hibits the lignin-synthesizing ability of excised sunflower 
leaves. 

The effect of boron on the oxidation of catechol, 3,4-di- 
hydroxyphenylalanine, chlorogenic acid, and caffeic acid, 
by manganic ions (MnIII) at pH 4 and 8, were investigated. 
Boron had no apparent effect on the oxidation of any of the 
phenols at pH 4. At pH 8 marked inhibition of the oxidation 
of all phenols (10M) by 10 and 100 ppm of boron was ob- 
served, 85 pages. $2.00. Mic 57-4475 


ON THE ACID MODIFICATION OF BOVINE 
y-PSEUDOGLOBULIN AND CONALBUMIN 


(Publication No. 22,627) 
Robert Allen Phelps, Ph.D. 
University of Colorado, 1956 


Supervisor: Assistant Professor John R, Cann 


The nature of the changes in molecular structure in- 
curred on the exposure of conalbumin and bovine y-pseudo- 
globulin to acid have been studied by sedimentation, 





viscosity, osmotic pressure and electrophoretic measure- 
ments. The sedimentation constants of these two proteins 
are independent of pH over the range from about 8 to 4.2 
but decrease sharply when the pH is lowered below 4 at 
ionic strength 0.10. In neutral solutions, the sedimentation 
behavior of the proteins is independent of the ionic strength 
whereas, in acidic solutions, the sedimentation constants 
decrease continuously as the ionic strength is lowered, By 
the concomitant use of viscosity, osmotic pressure and 
sedimentation measurements, the conclusion is reached 
that, under certain conditions (e.g., ionic strength 0.10, pH 
changing from 6.0-7.0 to 3.1), these proteins undergo con- 
figurational changes which affect their sedimentation con- 


_ stants but are without influence on their molecular weights. 


These configurational changes can be described in terms of 
molecular expansion. The dependence of hydrodynamic 
properties on ionic strength at pH 3 indicates that the ex- 
tent of expansion is sensitive to changes in intramolecular 
repulsions. As a result of these configurational changes, 
both proteins can now aggregate in acidic solutions pro- 
vided that the electrostatic repulsions between the posi- 
tively charged molecules are reduced. The reduction in 
intermolecular repulsions is accomplished by shielding at 
high ionic strengths or by the reduction in net charge of the 
molecules which is brought about by the binding of anions. 
In the latter respect, it was found that the effectiveness of 
various univalent anions indreases in the order Cl~, Br-, 
NO,~, and ClO,~. In the case conalbumin, a second type of 
aggregation, occurring only at very low ionic strengths, has 
been observed. This type of aggregation which does not 
give rise to complex sedimentation patterns, was revealed 
by osmotic pressure measurements. 

The structural modifications undergone by these pro- 
teins in acidic solutions are not completely reversed when 
the pH is returned to near-neutral reaction. Thus, in the 
case of y-pseudoglobulin, the reneutralized protein aggre- 
gates or precipitates from solution under conditions in 
which the unmodified material is stable. Many prepara- 
tions of reneutralized conalbumin also show aggregation, 
but by reneutralizing the protein from sufficiently low ionic 
strengths at pH 3, a material is obtained whose sedimenta- 
tion, viscosity and osmotic pressure properties correspond 
to those of the native material. However, material pre- 
pared in this manner is still structurally different from 
native conalbumin as shown by its complex electrophoretic 
behavior. The acid modified conalbumin contains electro- 
phoretic components which carry a greater positive net 
charge than native conalbumin and which appear to partake 
in an equilibrium which is dependent on the ionic strength 
and pH. The equilibrium position is influenced by the past 
history of the protein, in particular by the binding of anions 
at some intermediate pH during the reneutralization 
process. It is concluded that subtle structural changes, 
incurred on exposure of the protein to pH 3 and maintained 
or exaggerated by anion binding during reneutralization, 
allow certain ionizable groups to undergo, at near-neutral 
reaction, a reversible unmasking which is enhanced by in- 
creasing intramolecular repulsions. 
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THE COMPONENT SUGARS OF 
HEMICELLULOSES OF BROMEGRASS 


(Publication No. 24,034) 


Douglas George Routley, Ph.D. 
The Pennsylvania State University, 1957 


This study was undertaken to learn more of the nature 
and composition of the hemicelluloses, an important group 
of plant carbohydrates, in grasses; and specifically to de- 
termine whether they vary between plant parts and stages 
of growth. They were prepared from the leaves, stems, 
heads, roots, and aftermath foliage of plants of two clones 
of bromegrass at the boot and flowering stages of growth. 

The procedure may be divided into three parts. 

(1) Holocellulose (the entire cellulosic framework) was 
prepared by extracting the plant material with benzene- 
alcohol, treating the residue with pepsin to remove protein 
and finally with sodium chlorite to remove lignin. 

(2) Hemicelluloses were separated from the resulting 
holocellulose by four successive extractions with boiling 
water followed by one each with 0.5% KOH and 1.5% KOH, 
the various fractions being kept separate. The extracts — 
were dialyzed, concentrated, and the hemicelluloses pre- 
cipitated from them with alcohol. (3) The hemicelluloses 
were hydrolyzed and analyzed chromatographically for 
their component sugars .and uronic acids. The plant mate- 
rial and the holocelluloses were also analyzed for mois- 
ture, protein, lignin, ash and “true” cellulose. 

The sugars found in the hemicelluloses were galactose, 
glucose, arabinose and xylose, xylose occurring in the 
largest amounts. The percentages of galactose and glu- 
cose dropped sharply from the first to the last water ex- 
tract, revealing the heterogeneous composition of the 
hemicelluloses. The hemicelluloses removed by the first 
water extraction were the most heterogeneous whereas 
those removed by the last water extraction approached the 
composition of cellulosans. The two alkali extracted frac- 
tions contained mostly xylose and glucose with. only traces 
of galactose and arabinose, and were likely cellulosans i.e. 
glucosan and xylan. 

The uronic acids were found by a decarboxylation 
method to compose 5 to 10 per cent of the first two water 
extracted fractions, and by chromatography to consist of 
galacturonic and glucuronic acids and possibly others not 
identified. Several slow-moving spots on the chromato- 
graphs were unidentified but were likely aldobiuronic acids 
or di- or trisaccharides. 

The hemicelluloses from the various parts differed 
only to a small extent. The hemicelluloses of the roots 
were unusually high in galactose whereas those of the 
stems and heads were low. The stem and aftermath hemi- 
celluloses on the other hand were high in glucose, and the 
leaves high in both glucose and arabinose. There was even 
less difference between the hemicelluloses of the various 
stages of growth, particularly in the roots where the com- 
position was remarkably constant. The greatest difference 
occurred in the stems where an increasé in xylose was ac- 
companied by a decrease in the other sugars. 

The hemicelluloses of bromegrass, in view of their 
high xylose content, likely consist of branched xylose 
chains to which the other sugar and uronic acid units are 
attached. Their composition is essentially the same for 
all the plant parts and it does not change appreciably as 
the plant matures. 





The analysis of the grass revealed marked differences 
between stages of growth. The percentage of lignin, holo- 
cellulose, and ‘true” cellulose increased with maturity 
whereas the protein and ash decreased. All of these con- 
stituents decreased with maturity in the roots. 

The composition of the holocelluloses was more uniform 
than that of the grass from which they were prepared. The 
“true” cellulose and hemicellulose contents of the holo- 
cellulose of stems and leaves did not change with maturity 
indicating that the cell walls undergo no alteration in the 
relative proportions of these substances. In the roots, 
however, although the percentage of “true” cellulose did 
not change, the percentage of hemicellulose appeared to 
decline. 69 pages. $2.00. Mic 57-4477 


RETENTION OF CERTAIN VITAMINS BY PICKLED 
CHEESES DURING PRODUCTION AND RIPENING 


(Publication No, 24,037) 


Zakaria Ibrahim Sabry, Ph.D. 
The Pennsylvania State University, 1957 


Pickled cheeses, especially the ‘Domiati’ and the 
‘Kareish,’ are major constituents of the diet of the low- 
income peoples of Egypt. Therefore, a study of the vita- 
mins in these cheeses would yield data of great value in 
evaluating the nutritional adequacy of the diet of these peo- 
ple. Consequently, an investigation was made of the re- 
tention of vitamin A, carotene, ascorbic acid, thiamin, 
riboflavin, and niacin during the making and the ripening of 
both ‘Domiati’ and ‘Kareish’ cheeses. 

Both ‘Domiati’ and ‘Kareish’ Cheeses were prepared 
from cow’s milk and samples were taken at various stages 
for subsequent vitamin assay. The ‘Domiati’ cheese was 
packed in pickling media made of whole milk, skim milk, 
buttermilk, and from whey, and then stored in sealed tin 
cans for 4- and 8-month periods. The ‘Ripened Domiati’ 
cheese was then subjected to aerobic ripening for one 
month. Both ‘Domiati’ and ‘Kareish’ cheeses were packed 
in pickling media prepared from whole milk, skim milk, 
buttermilk, and from whey by inoculation with a mother 
culture and then stored in earthenware pots for 3,6,9, and 
12 months to produce ‘Mish Domiati’ and ‘Mish Kareish’ 
cheeses respectively. 

The vitamin A and the carotene originally present in 
milk were retained almost quantitatively in the fat-portion 
of the ‘Domiati’ and the ‘Kareish’ cheeses. Both cheeses 
were found to be practically free of ascorbic acid. 
Furthermore, the ascorbic acid remaining in the whey was 
rapidly oxidized. The distribution of thiamin, niacin, and 
to a lesser extent, riboflavin, was higher in the whey than 
in the cheese. 

More vitamin A and more carotene were retained in 
the ‘Ripened Domiati’ cheese under anaerobic than under 
aerobic ripening conditions. Carotene proved more stable 
than vitamin A under both aerobic and anaerobic than 
under aerobic ripening conditions. Carotene proved more 
stable than vitamin A under both aerobic and anaerobic 
conditions. The thiamin content of both the cheese and the 
pickling media decreased considerably during ripening. 
Riboflavin underwent slight losses during anaerobic ripen- 
ing, although the concentration of this vitamin increased 
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consistently under aerobic conditions. Niacin also seemed 
to be synthesized by the microflora present in the ‘Ripened 
Domiati’ cheese, especially under aerobic conditions. 
Furthermore, the buttermilk pickling medium was found to 
promote a higher concentration of both riboflavin and nia- 
cin than other pickling media. 

Under the ripening conditions used in the present study 
of ‘Mish Domiati’ and ‘Mish Kareish’ cheeses, a consider- 
able proportion of the vitamin A and of the carotene was 
lost, possibly by oxidation. However, the ‘Mish Kareish’ 
cheese had a greater capacity to retain vitamin A than did 
the ‘Mish Domiati’ cheese. Thiamin and, to a lesser ex- 
tent, riboflavin were lost from the ‘Mish’ cheeses during 
the ripening process. On the other hand, niacin increased 
considerably under the same ripening conditions. More- 
over, the ‘Mish’ cheeses ripened in buttermilk showed a 
greater increase in their riboflavin and niacin contents 
than did those ripened in other pickling media. The ap- 
parent capacity of the ripening microflora to synthesize 
niacin is of particular interest inasmuch as pellagra is 
known to be endemic in various regions of Egypt. 

72 pages. $2.00. Mic 57-4478 


THE EFFECTS OF RIBOFLAVIN DEFICIENCY 
ON THE METABOLISM OF TRYPTOPHAN 
IN THE EXPERIMENTAL RAT 


(Publication No. 23,790) 


Clara Y. Lim Sylianco, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Clarence P. Berg 


Previous studies, based primarily on the examination 
of urine of riboflavin-deficient versus normal control rats 
after the administration of tryptophan and certain of its 
metabolites, have shown an increased excretion of kynu- 
renic acid, anthranilic acid and its derivatives and xanthu- 
renic acid, and a decreased excretion of quinolinic acid 
and of niacin in riboflavin deficiency. 

The present studies were made with liver and kidney 
slices from control and riboflavin-deficient rats, to deter- 
mine the role of indolepyruvic acid production in the meta- 
bolic pattern of tryptophan. This approach was aided by 
the development of suitable methods for the determination 
of tryptophan and several of its metabolites. 

Diazotization techniques were employed for the deter- 
mination of tryptophan, kynurenine, and anthranilic acid, 
after their isolation by ascending paper chromatography 
and subsequent elution. With a solvent which contained 
ethyl alcohol and sulfuric acid a wide separation of tryp- 
tophan and kynurenine was obtained. This largely pre- 
vented overlapping, but in the few cases in which it still 
occurred, the overlapping kynurenine was reduced to such 
a low concentration that it could be completely destroyed 
by incubation of the eluates at 37°C for 1 hour after diazo- 
tization, thus preventing interference with the estimation 
of tryptophan. Since tryptophan did not respond to the mild 
conditions of diazotization used for kynurenine, kynurenine 
could be determined in its presence. Interference of in- 
dolepyruvic acid in the determination of anthranilic acid 
was eliminated because the solvent employed for 





chromatogram development (n-butyl alcohol, methanol, 
benzene, water, and acetic acid) decomposed enough of the 
indolepyruvic acid that the concentration left for overlap- 
ping was too low to respond to the colorimetric assay for 
anthranilic acid. 

Indolepyruvic acid was estimated by precipitation from 
the media as its 2,4-dinitrophenylhydrazone. After its sep- 
aration from the neutral dinitrophenylhydrazone and excess 
dinitrophenylhydrazine by extraction with ether and par- 
titioning between ammonium hydroxide and chloroform, the 
reddish color given by the ammonia fraction after the ad- 
dition of sodium hydroxide was measured photoelectrically. 

Xanthurenic acid was assayed in the deproteinized me- 
dia by measuring the green color given with FeNH.(SO,)2 in 
alkaline medium. Tryptophan and other metabolites pro- 
duced no response. 

Kynurenic -acid was eluted with trichloracetic acid from 
the spots obtained by paper chromatography, and its ultra- 
violet absorption at 312 mu was determined. Correction 
could be made for the interference of xanthurenic acid. 

At pH 7.4, indolepyruvic acid production from D-, L-, 
and DL-tryptophan in liver and kidney slices was greatly 
reduced in riboflavin deficiency. The addition of riboflavin 
before incubation increased the production to values which 
approximated those obtained with tissues from normal con- 
trols, thus indicating that synthesis of the enzyme needed 
for the oxidative deamination of tryptophan had occurred in 
either liver or kidney slices from riboflavin-deficient rats. 

No appreciable difference was observed in the forma- 
tion of tryptophan from indolepyruvic acid, whether with 
liver or kidney slices from control or from riboflavin- 
deficient rats. 

In riboflavin deficiency anthranilic acid production from 
L-tryptophan, DL-tryptophan, and L-kynurenine was in- 
creased with liver slices. Kynurenine production from L- 
tryptophan and DL-tryptophan was increased, thus suggest- 
ing the possibility of an accumulation of kynurenine in ribo- 
flavin deficiency. 

Xanthurenic acid was produced in greater amounts in 
deficient liver and kidney slices incubated with L-trypto- 
phan and L-kynurenine than in these tissues from normal 
controls. 

The formation of kynurenic acid from L-tryptophan and 
from L-kynurenine with deficient liver slices and from D- 
and L-kynurenine was increased with deficient kidney 
slices. 

The impairment of indolepyruvic acid production from 
tryptophan in riboflavin deficiency apparently favored an 
accumulation of kynurenine, which in turn contributed to 
increased formation of anthranilic acid, kynurenic acid, 
and xanthurenic acid. 60 pages. $2.00. Mic 57-4479 
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STEROLS AND a-GLYCERYL ETHERS 
IN THE UNSAPONIFIABLE LIPIDS 
OF ECHINODERMS AND TUNICATES 


(Publication No. 24,430) 


Morton Meyer Urivetzky, Ph.D. 
The University of Oklahoma, 1957 
Major Professor: Leon S, Ciereszko 

A study of sterols and a-glyceryl ethers present in the 
unsaponifiable lipid fractions of echinoderms and tunicates 
was carried out as part of a research project devoted to a 
comparative study of substances of biochemical interest in 
marine invertebrates and protochordates. 

Unsaponifiable lipid extracts were prepared from: the 
pyloric caeca, ovaries, male gonads, skin and tube foot 
area of the starfish, Marthasterias glacialis (L.); the py- 
loric caeca of the starfish, Oreaster reticulatus (L.); the 
viscera and sex-trees of the sea-cucumber, Stichopus badi- 
onotus (Selenka); and the tunicates, Phallusia mamillata 
(Cuvier), Microcosmus sulcatus polymorphus (Heller), and 
Microcosmus sulcatus vulgaris (Heller). 

All of the unsaponifiable lipid fractions obtained from 
the starfish, M. glacialis were found to contain complex 
mixtures of sterols. The chemical and physical properties 
of the sterols indicated that they were predominantly A‘- 
sterols devoid of any A°-, or A*’-sterols. Hydrogenation 
of steryl acetate fractions in glacial acetic acid, employing 
a platinum catalyst, gave A®"*-stellastenyl acetate. By 
treating the latter with dry hydrogen chloride, A‘**’*-stel- 
lastenyl acetate was obtained. The sterols isolated from 
M. glacialis are mainly mixtures of stellasterol and stel- 
lastenol. 

From the unsaponifiable lipids of the tunicates, P. 
mamillata and M. polymorphus, the sterols cholesterol and 
poriferasterol were isolated. Poriferasterol was isolated 
via its ether insoluble acetate tetrabromide. 

Still another sterol, clionasterol, was isolated from P. 
mamillata, by debrominatior of the soluble steryl acetate 
bromides, obtained from the bromination of steryl acetates 
which were prepared from the tunicate, followed by frac- 
tional crystallization of the resulting acetates. 

This is the first time that clionasterol and poriferas- 
terol and poriferasterol have been shown to occur in proto- 
chordates. 

Spectrophotometric analyses of the crude sterols and 
steryl acetates, obtained from the tunicate unsaponifiable 
lipids, gave evidence for the presence of 3 to 4% pro- 
vitamins D. 

All of the unsaponifiable lipid fractions, obtained from 
the echinoderms and tunicates mentioned above, were 
shown to contain a-glyceryl ethers. 

Batyl alcohol was isolated, via its urea adduct, from 
the unsaponifiable lipids of the pyloric caeca of the star- 
fish, M. glacialis. 

A small amount of a solid a-glyceryl ether, m.p. 62- 
66° was obtained from the unsaponifiable lipids of the tun- 
icate, P. mamillata. The material is probably composed 
of batyl alcohol and a small amount of chimyl, octadecyl 
and/or hexadecyl] alcohol. 

A preliminary investigation on the nature of the fluo- 
rides present in the sponge, Dysidea crawshayi de Lauben- 
fels, is reported. 75 pages. $2.00. Mic 57-4480 









































STUDIES IN INTRAVENOUS INJECTION 
OF TOCOPHEROL IN CHICKENS 
AND OF INTERACTIONS OF TOCOPHEROL 
WITH PROTEINS AND AMINO ACIDS 


(Publication No. 24,043) 


Orville Lester Voth, Ph.D. 
The Pennsylvania State University, 1957 


A study was made of the effect of intravenously injected 
tocopherol upon stability of fat from the carcasses of 
chickens and upon its distribution in various other tissues 
and organs. 

An aqueous emulsion of a-tocopherol was prepared for 
intravenous injection by homogenizing the tocopherol with 
lecithin and glycerol monostrearate in 5 per cent glucose, 
giving a preparation containing approximately 50 milli- 
grams of tocophercl per milliliter. Amounts of tocopherol 
injected in each of five trials ranged from 50 to 150 milli- 
grams. The concentration of tocopherol was determined in 
heart, liver, skin, fat, spleen, testes, and blood serum at 
various intervals (0-144 hours) after injection of tocopherol. 
The resistance of depot fat to oxidative rancidity was de- 
termined in the last trial. 

Determinations of the tocopherol content of tissues 
were made according to the method of Baumann and Swick 
(Anal, Chem, 24, 758 (1952)] and in serum according to 
Quaife et al. (J. Biol. Chem. 180, 1229 (1949)]. Fat sta- 
bility was determined by the AOM method [Oil and Soap 10, 
105 (1933)]. 

It was concluded that: 

1, Under the conditions of this experiment the amount 
of tocopherol in the depot fat of chickens was not increased 
by intravenous injection of aqueous tocopherol emulsions. 

2. Subsequent resistance of the fat to oxidative ran- 
cidity was not increased by this treatment. 

3. In contrast, the total amount of abdominal fat ap- 
peared to have a significant effect upon the amount of to- 
copherol present per gram of fat and also upon the stability 
of the fat in vitro. 

4. The data suggest that tocopherol is rapidly removed 
from the blood stream by the liver from which it may then 
be slowly released to the circulation for transport and de- 
position in other tissues. 

A study of protein and amino acid interactions with to- 
copherol was undertaken in an attempt to elucidate a pos- 
sible blood transport mechanism for tocopherol, Protein- 
tocopherol and amino acid-tocopherol “complexes” were 
formed by rotating the respective phases containing to- 
copherol and protein or amino acid in glass-stoppered 
tubes at a constant temperature of 37.5 degrees Centigrade. 
The binding reactions were studied over a range of pH 
values from 2.3 to 12.4. Buffers used in protein studies 
were Locke’s physiological buffer, phosphate, and glycine 
buffers. Amino acid solutions were adjusted to the desired 
PH by the addition of dilute acid or base. 

The resulting protein and/or amino tit teimniiiianeis 
phase was subjected to the following treatment. After ro- 
tation, the solutions were filtered and centrifuged at 11,000 
r.p.m. for one hour. This was followed by repeated ex- 
tractions with petroleum ether until the extracts were free 
of tocopherol. Absolute alcohol was then added to free the 
bound tocopherol. The solution was then extracted with 
petroleum ether and the extracts analyzed for tocopherol 
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by the method of Baumann and Swick [Anal. Chem. 24, 
758 (1952)]. a 

The amino acids studied included tyrosine, phenylala- 
nine, leucine, lysine, arginine, glutamic acid, aspartic 
acid, histidine, serine, and cystine. 

It was concluded that: 

1. Tocopherol appears to be bound by negatively 
charged groups present in bovine serum albumin and f- 
lactoglobulin and certain amino acids. 

2. Surface tension effects may alter the binding mecha- 
nism at high or low pH values in the case of proteins. 

3. Tyrosine may be specifically involved in binding to- 
copherol at high pH values since this amino acid bound sig- 
nificantly more tocopherol than did any other amino acid 
tested. The evidence, however, does not indicate that tyro- 
sine is the principal binding site for tocopherol at a physi- 
ological pH value. 

4. Overall electrostatic charge appears to be the most 
important single factor in the binding of tocopherol by pro- 
teins. This is contrary to previous investigations showing 
that the overall electrostatic charge is not a factor in the 
binding of neutral molecules to proteins. 

5. The data may be interpreted to show that, under 
physiological conditions, tocopherol may be bound to nega- 
tively charged centers, particularly carboxyl groups, by 
means of hydrogen bonds between the hydroxyl group of 
tocopherol and the carboxyl groups of proteins. 

105 pages. $2.00. Mic 57-4481 


THE FORMATION AND STABILITY 
OF ENZYMES IN ESCHERICHIA COLI 





(Publication No, 24,046) 


George Weinbaum, Ph.D. 
The Pennsylvania State University, 1957 


Adaptation to lactose and xylose in E, coli was studied 
in nitrogen deficient media. The results obtained appear 
to show the presence of an intermediate common to the 
formation of the two enzyme systems. The nature of the 
intermediate is unknown. However, a mode of attack uti- 
lizing radioactive isotopes has been suggested to deter- 
mine if labile intracellular proteins are capable of supply- 
ing this factor. 

Another study involved the detection, determination, 
and partial characterization of a nitrogenous pool in E. 
coli. This organism contained nitrogen in the form of free 
amino acids or small peptides, equivalent to 50 times 
more f-galactosidase than is normally found in fully 
adapted cells. One of these amino acids has been identi- 
fied tentatively as glycine, and another possibly is serine 
as characterized by paper chromatography. There are at 
least three other ninhydrin positive spots of high concen- 
tration which might be identified using various solvent 
systems. 

A study of the stability of certain adaptive enzymes E. 
coli was undertaken in order to determine the extent of 
protein turnover existing in these systems. It was found 
that under the special metabolic and physical stresses ap- 
plied in these experiments, the enzymes formed in re- 
sponse to the inducers lysine, lactose, and xylose remained 
stable. In fact the lactose and lysine enzymes remained 





stable during the formation of a second enzyme ina 
nitrogen-free medium. It is possible that the stress ap- 
plied to the organism was not sufficiently great or of the 
proper type to cause enzyme breakdown, A great deal 
more work and more sensitive methods of enzyme assay 
may be needed in this phase of the work. 

The data presented in this thesis and their application 
to protein synthesis can be summarized as follows. There 
is present in E. coli an intermediate compound necessary 
for enzyme synthesis. This compound may be drawn from 
the pool of free amino acids or from unknown labile pro- 
teins present in the cell during enzyme formation, It does 
not appear that the enzymes studied here contribute to the 
formation of new enzymes under ordinary conditions. Since 
there is a limited amount of the intermediate present, en- 
zyme synthesis can occur only as long as there is some of 
this compound in the cell. Evidently cells grown in differ- 
ent media contain different amounts of this compound be- 
cause the overall pools of soluble nitrogen compounds are 
similar in size. It appears that cells grown in the complex 
adapting medium contain the largest amount of the inter- 
mediate which may be an amino acid, nucleic acid or nu- 
cleotide, small peptide, or coenzyme. 

This work has been stimulated by the large number of 
theories on enzyme adaptation present in the literature. 
None of the theories discussed is a satisfactory general 
explanation of enzymé adaptation, and none is both inter- 
nally consistent and covers all of the available, apparently 
contradictory facts. This predicament can be solved only 
by studying a large number of adaptive enzyme systems in 
a wide variety of organisms and constantly enlarging on 
the knowledge about each system. The present work was a 
step in this direction. 52 pages. $2.00. Mic 57-4482 
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THE CRYSTAL STRUCTURE 
OF ANHYDROUS LITHIUM PERCHLORATE 


(Publication No. 23,689) 


Richard Edwin Gluyas, Ph.D. 
The Ohio State University, 1952 


The crystalline structures have been reported for many 
compounds of the stoichiometric type ABX,*. However, 
the structure reported for lithium borohydride’ is the only 
case in which “A” is a very small cation. This structure 
is notably different from the known structures of crystals 
such as barium sulphate and calcium sulphate. In view of 
this fact another typical compound of this class having an 
especially small cation was selected for detailed study. 

There were some good reasons for selecting lithium 
perchlorate rather than making some other choice. Lith- 
ium perchlorate melts below the temperature at which it 
decomposes. This suggested the possibility of growing 
crystals suitable for x-ray examination from the melted 
salt. Compounds having very light or very heavy atoms 
“B” or “X” were ruled out of consideration to insure opti- 
mum conditions for determining the parameters of all 
atoms. Very heavy *B” or *X” atoms would tend to 
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obscure the contribution of a light atom “A” to x-ray 
scattering. 

Compounds like anhydrous lithium perchlorate are 
very deliquescent [resembling Mg(C1O,), in this respect]. 
This interesting property must be connected with the small 
size of the cation. Also this deliquescence probably ex- 
plains why anhydrous crystals such as lithium perchlorate 
have not been examined, 

The crystal structures for lithium perchlorate tri- 
hydrate and magnesium perchlorate hexahydrate have been 
determined by C. D. West.* On the basis of the latter 
structure he gives a value of 1.48 A for the chlorine to 
oxygen bond length. A precise determination Of the tetra- 
hedral Cl-O bond length has been an aim of the present in- 
vestigation. 

The lithium perchlorate used in this work was pre- 
pared by adding a slight excess of reagent grade 60 per 
cent perchloric acid to lithium carbonate which had been 
purified by recrystallization, The excess perchloric acid 
and the water were removed by a method very similar to 
that used by Richards and Willard.* The purity of the final 
product was checked by obtaining a cooling curve. The 
melting point was found to be 247.7°C., which suggests 
that the product melting at 236°C. obtained by A. 
Potilitzen® was impure. All samples of the anhydrous ma- 
terial were handled in an atmosphere of dried nitrogen. A 
clear piece of the anhydrous solid was obtained by slowly 
cooling a melt. Small fragments of this solid were sealed 
in little thin-walled pyrex tubes for x-ray examination. All 
such fragments thus examined proved to be single crystals. 

One sample was aligned and oriented by making use of 
x-ray diffraction symmetry. Normal-beam rotation and 
oscillation® photographs were taken about the [001] axis, 
using filtered copper radiation. Complete sets of equi- 
inclination Weissenberg’ photographs were taken about the 
[101] and [010] axes, using filtered molybdenum radiation. 
It was found that all photographs could be indexed on the 
basis of an orthorhombic unit cell having the dimensions: 
a, = 4.836 A, b, = 6.926 A, and c, = 8.659 A. From the 
density of LiClO, (2.43 g/cc.) the number of molecules per 
unit cell was found to. be four. The reflections observed 
are: (hkl) in all classes, (hOl) in all classes, (hkO) only 
for h + k = 2n, and (Okl) only for 1 = 2n. Therefore, the 
Space group symmetry is Pc2n or Pcmn. The centro- 
symmetric space group Pcmn was selected for a trial so- 
lution of the structure. It was later found to account for 
the observed intensities of the diffraction effects, and is 
assumed to be correct. 

Eight asymmetric points are required to describe the 
Symmetry of Pcmn. Since there are only four molecules 
of LiClQ, per cell, each lithium and perchlorate group 
must lie on a symmetry element. Thus the chlorine and 
two oxygens of a tetrahedral perchlorate group must lie in 
a mirror plane. The other two oxygens of the group are 
related by the mirror plane, The four lithiums must lie in 
mirror planes or on symmetry centers. There are twelve 
parameters to be found. First, parameters for the chlo- 
rine atoms were estimated from the Patterson-Harker® 
sections Puow and Pu3w (see Figure 1). Next, reasonable 
parameters for the oxygens were established by compari- 
son of observed and calculated structure factors for trial 
models. 

The observed structure factors were obtained by the 
estimation of intensities on the photographs and corrected 
for Lorentz and polarization factors.® They were also 





placed on an absolute scale by means of a method of D. 
Harker.’° 

The calculated structure factors (F.) were obtained 
from expressions derived from: 


h+k+1 
4 


In this expression fj refers to the atomic scattering factor 
of atom j which has the parameters x,y, and z. 

The parameters found in this way were xc = .050, 
Zc = -192, Xo,,. = .050, Zou) = -364, Xo... = . 160, Zo, 
= .136, X 05) g) = 197, Zo) a) = -186. These parameters 
were then refined by calculating a set of structure factors. 
The signs of these calculated structure factors were used 
with the magnitudes of the observed structure factors to 
prepare a Fourier electron density projection (0 xoz),™ 
(see Fig. 2). Anew set of parameters was then located on 
the projection. The process of computing signs, preparing 
a projection, and locating a new set of parameters was re- 
peated until no sign changes occurred. At the end of this 
process the projection was evaluated, using observed 
structure factors as coefficients in one case and calculated 
structure factors (corrected by an isotropic temperature 
factor) in the other case. The parameters were located, 
using these projections by a method devised by A. D. 
Booth.” At this point a projection using the difference be- 
tween the observed and calculated structure factors as Cco- 
efficients was prepared. The observed structure factor 
values correspond to contribution by all of the atoms in the 
unit cell. The calculated structure factors are calculated 
omitting lithium from consideration. The (F, -F-) projec- 
tion (see Fig. 2) and packing considerations suggest the 
parameters x, ; = .000, y;_; = .500, and z; ; = .500. 

After calculating a complete set of structure factors 
for all observed (hkl) with the aid of International Business 
Machines” the parameters of O,,), Og), and Cli,,) were re- 
fined by evaluating the Fourier section (px4z). The Oj) 
and Oj) parameters were established by preparing the 
Fourier projections (oxyo) and (coyz). Finally, structure 
factors were calculated for different possible lithium para- 
meters. The parameters given above for lithium give the 
best agreement between calculated and observed structure 
factors. Table I exhibits these results for (OkO) planes. 

In this table the reliability factor R™ has been used to 
compare observed and calculated structure factors. It is 
defined by: 


)cos 2m(ky - 4)cos 2m( hx - 23) ] 





Fo = 8 uf; [cos 2m(1z + 
J 


r zu [Fo | and | Fe | 





> |Fo| 


The final parameters for all atoms are listed in 
Table II. The contents of the unit cell are illustrated in 
Figure 3. A listing of calculated and observed structure 
factors for (hOl) and (OkO) planes is given in Table I.’° 
The agreement factor R for sin 9 up to 0.4 is equal to 0.18. 

The Cl-O bond length is found to be 1.48 ¢ .03 A. This 
compares favorably with that determined by'C. D. West* 
and that calculated by L. Pauling.’® A collection of im- 
portant bond lengths is given in Table IV. The lack of a 
single, short, directed lithium-oxygen distance leads to the 
conclusion that the lithium is ionic. Figure 4 illustrates 
the somewhat distorted octahedral arrangement of oxygens 
around a lithium ion, 

Previously determined structures of ABX,type com- 
pounds are in no case isomorphous with that of lithium 
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perchlorate. This structure differs even from that of 
lithium borohydride, especially in the sites of the lithium 


Table III (cont.) 





ions. 
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Reliability factor. 

Observed structure factors. 

Structure factors calculated without Li*. 

Structure factors calculated with Li* in 
mirror planes, 

Structure factors calculated with Li + at 
symmetry centers. 
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Atomic Parameters of Lithium Perchlorate 
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THE ADSORPTION OF POLYVINYL ACETATE 
FROM SOLUTION ON TO SOLID SURFACES 


(Publication No. 23,911) 


Jerry Koral, Ph.D. 
Polytechnic Institute of Brooklyn, 1957 


Supervisor: Professor Frederick R. Eirich 


The object of this work was to investigate in detail the 
various factors which pertain to the adsorption of polymers 
from solution on to solid surfaces. Polyvinyl acetate was 
selected for investigation under a great variety of con- 
ditions. Among these were the molecular weight of the 
polymer, molecular weight distribution, branching, 





temperature, adsorbent, solvent, reversibility and the 
presence of small amounts of free hydroxyl groups on the 
chains. 

Commercial samples of polyvinyl acetate and some 
polymerized in the laboratory by a special low temperature 
photo-initiation technique were used. Finely divided, non- 
porous iron and tin powders were used as adsorbents. 
Their surface areas were determined by a fatty acid ad- 
sorption technique. Solutions of the polymers were shaken 
with the adsorbents until equilibrium was established. The 
concentration of the supernatant solution was then deter- 
mined by infra-red analysis of carbonyl groups. The car- 
bonyl group at 5.73p has been shown to obey Beer’s Law 
in certain solvents. 

The maximum adsorption from the good solvents, ben- 
zene and ethylene dichloride was about one third that from 
a poor solvent, carbon tetrachloride. This might be ex- 
plained by the fact that the polymer is more tightly coiled 
in the poor solvent and therefore each molecule will occupy 
less area on the surface when adsorbed from such a sol- 
vent, 

In the aforementioned solvents, adsorption was shown 
to increase with molecular weight and it was a less sensi- 
tive function of molecular weight in the good than in the 
poor solvents. Although the amount of adsorption increased 
with molecular weight, the number of molecules adsorbed 
decreased. This can-best be explained by a concept of 
multiple point adsorption. 

Small increases in adsorption were observed with an 
increase in temperature. A fractionated sample showed a 
small increase in adsorption over an unfractionated sam- 
ple of roughly the same average molecular weight. The 
amount of polymer adsorbed per unit area of tin was about 
1.2 times that on iron powder. 

Two commercial samples of partially hydrolyzed poly- 
vinyl acetate were used to determine the effect of free hy- 
droxyl groups on the adsorption isotherm. A polymer with 
13% hydroxyl groups showed an adsorption increase of 
250% over that of a pure polyvinyl acetate sample of the 
same average molecular weight from ethylene dichloride 
on to iron powder. Increasing the hydroxyl content to 26% 
resulted only in a small increase in adsorption over the 
13% sample. This is understandable for the maximum 
amount that can be adsorbed is limited by the surface area 
available. 

The reversibility of the adsorbing process was tested 
by trying to reach points on the adsorption isotherm by de- 
sorption as well as by adsorption. When carbon tetrachlo- 
ride was used as the desorbing solvent, the rate of desorp- 
tion was very slow and incomplete. This may be linked to 
the possibility of adsorbed molecules being anchored to the 
surface at multiple points. In order for any molecule to 
become desorbed, it must be detached from the surface at 
most of the points. The probability of this is small with 
carbon tetrachloride. However, with the use of acetoni- 
trile, a solvent which competes successfully with the poly- 
mer for the surface, a rapid and complete desorption was 
obtained, 

The experimental results conformed best with the 
Langmuir isotherm. This might be explained by assum- 
ing that the polymer molecules are adsorbed at multiple 
points along the chain and as they are compressed on the 
surface, the number of anchor points per molecule re- 
mains essentially constant. 
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AN INVESTIGATION OF THE INTERACTION 
OF HETEROCYCLIC AMINES WITH SILVER (I) 
AND CADMIUM (II) IONS 


(Publication No. 23,776) 


William John Peard, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Ronald T,. Pflaum 


Thirty-three heterocyclic amines were investigated as 
to their ability to form solid complexes with silver nitrate 
in aqueous solution, A lesser number were studied with 
respect to cadmium chloride and cadmium nitrate. It was 
found that silver usually showed the coordination number 
two. Cadmium ion, combining with two amines and two 
anions, or two molecules of water, showed the coordina- 
tion number four. Solid metal-amine complex formation 
involving ligands highly substituted in the positions ad- 
jacent to the ring nitrogen evidenced composition devia- 
tions from this pattern. 

The coordination compounds formed were analyzed by 
a volumetric method, precipitation of silver chloride, 
electrodeposition of cadmium metal, and a spectrophoto- 
metric method. A novel, nonaqueous titrimetric method of 
analysis for the simultaneous determination of nitrate ions 
and heterocyclic amines was developed. 

Ultraviolet spectra were obtained upon those coordi- 
nation compounds soluble in ethanol or water. Results 
showed that spectra of solution systems containing stoichi- 
ometric amounts of the metal ion and heterocyclic amine 
evidenced little change from the spectra of the pure 
amines. A five to tenfold excess of the metal ion produced 
marked bathochromic effects upon the spectrum of the 
pure heterocyclic amine. These shifts were, generally, 
accompanied by an increase in the molar absorbancy index 
of the organic compound, 

Infrared data from 2 to 50 pw were obtained on potas- 
sium bromide pellets containing the metal coordination 
compounds of 2,2’-bipyridine. The pure heterocyclic 
amine infrared spectrum was observed to be modified by 
metal-amine complex formation. Cadmium ion caused 
greater variations in the infrared spectrum of 2,2’-bi- 
pyridine than silver ion did. 

Mass spectral data were reported for the solid Ag(pyr- 
idine),NO, compound, Results indicated that the mass 
spectrum of the complex was identical to that of pyridine. 

Relative stability constants were determined at 20°C in 
ethanol and in acetonitrile, using a concentration cell, for 
the silver nitrate coordination compounds of pyridine, 2- 
picoline, 3-picoline, 4-picoline, 2,6-lutidine, quinoline, 
lepidine, 6-methoxylepidine, 7-methylquinoline, 4,8-di- 
methylquinoline, isoquinoline, 3-methylisoquinoline, 5- 
nitroisoquinoline, 4,4’-bipyridine, 2,2’-bipyridine, 2,2’- 
biquinoline, and 1,10-phenanthroline. Similar measure- 
ments were made at 25°C in aqueous solution for the 
cadmium chloride and the cadmium nitrate complexes of 
some of the above heterocyclic amines.~ Results showed 
that silver-pyridine type complexes evidenced a lower 
stability in acetonitrile than in ethanol. The reverse was 
found to hold for the silver-polynuclear compounds. Cad- 
mium chloride complexes were found to be more stable 
than the cadmium compounds containing nitrate as the an- 
ion. Although, the stability of the silver and the cadmium 
complexes, in all solvents used, showed a proportionality 





to heterocyclic amine basic strength, a separation of 
curves, on a ligand structural basis, was observed. 
Metal-amine complexes with bidentate ligands evidenced 
the greatest stability of all systems studied, 

Basicity values at 25°C for 2,2’-bipyridine, 2,2’-bi- 
quinoline, and 1,10-phenanthroline, calculated from the 
dissociation of the perchlorate salts of these heterocyclic 
amines in 75% ethanol-water solutions, were reported. 
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This investigation centered around the chemistry of 
the interesting boron compounds known as “boroxines.” In 
these compounds boron and oxygen atoms alternate ina 
six-membered ring structure which is isoelectronic with 
and dimensionally equivalent to benzene. Alkyl, aryl, halo, 
alkoxy, or amino groups may be bonded to the boron atoms. 


-R 
O 


O 


1, Tributylboroxine, as a representative alkylbor- 
oxine, was allowed to react with the following reagents: 
metallic alkyls, metallic alkyl halides, metallic halides, 
oxygen, water, and chlorine. 

2. The effect of heat on butyl boroxine was studied. 

3. Triisobutylboroxine was prepared and some of its 
physical properties determined. 

4. Triisobutylboroxine was allowed to react with 
aluminum chloride. 

5. Butyldimethylborane was treated with various bases 
in an attempt to make a solid adduct. 

6. Ethyldihydroxyborane was prepared and an attempt 
was made to dehydrate it to triethylboroxine. 

7. The exchange of boron atoms between boron tri- 
bromide and trimethylborane was studied. 


Both methylaluminum and methylaluminum iodide were 
found to react either with tributylboroxine or with boric 
oxide to form butyldimethylborane or trimethylborane re- 
spectively. In addition, methylmagnesium iodide was 
found to react with tributylboroxine to form butyldimethyl- 
borane. The physical properties of butyldimethylborane 
were determined and the tendency of this compound to dis- 
proportionate was studied. e | 

Upon treatment with boron trichloride, tributylboroxine 
was found to yield butyldichloroborane, Tributylboroxine 
did not react with arsenic trichloride, antimony penta- 
chloride, zinc chloride, or mercuric chloride at tempera- 
tures up to 100° C., nor with calcium chloride up to 
450° C, 
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Dry oxygen was found to have no effect on tributyl- 
boroxine at temperatures up to 200° C. When tributyl- 
boroxine was heated with oxygen-free water, butane was 
isolated as a volatile product. 

Upon refluxing tributylboroxine in a chlorine atmos- 
phere, tributenylboroxine was formed as the principal 
product. Tributylboroxine was found to be stable at tem- 
peratures up to 600° C.; at 750° C., however, it decom- 
posed to form ethylene and triethylboroxine. 

Tributylboroxine when treated with aluminum chloride 
formed butyldichloroborane. However, triisobutylboroxine 
in reacting with aluminum chloride formed boron trichlo- 
ride and isobutane. 

Butyldimethylborane was found to give liquid adducts 
with ammonia, trimethylamine, and pyridine; no evidence 
of stable adducts was obtained in the case of f-naphthyl- 
amine, quinoline or benzonitrile. 

A critical discussion of the difficulties in preparing 
triethylboroxine is included; the ease of sublimation of 
ethyldihydroxyborane is stressed. 

It was determined that an exchange of boron atoms 
takes place between trimethylborane and boron tribro- 
mide. However, evidence is presented which suggests that 
exchange first takes place with the sodium chloride window 
and the resulting boron trichloride then exchanges with 
trimethylborane. 

Infrared spectra are included for the following com- 
pounds: tributylboroxine, triisobutylboroxine, butyldi- 
chloroborane, ethyldichloroborane, trimethylborane, butyl- 
dimethylborane, dibutylmethylborane, the pyridine adduct 
of trimethylborane and the pyridine adduct of dimethyl- 
butylborane. Also the untraviolet spectra of tributylbor- 
oxine and tributylborane are included. 
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APPLICATION OF THE KING METHOD 
FOR PREPARATION OF PYRIDINIUM SALTS 
TO METHYL HETEROCYCLIC TERTIARY AMINES 


(Publication No. 23,481) 


Samuel Vincent Abramo, Ph.D. 
Northwestern University, 1957 


Previous studies of the King method for the prepara- 
tion of pyridinium salts have been made with ketones as 
the active methyl compound, It had been shown that ke- 
tones such as acetophenone react with iodine in the pres- 
ence of a tertiary heterocyclic amine such as pyridine to 
give 1-phenacylpyridinium iodide. This work extends the 
method for the preparation of pyridinium salts to methyl 
heterocyclic tertiary amines as the active methyl compo- 
nent of the reaction. The reaction of quinaldine with iodine 
in the presence of pyridine to give 1-(2-quinolylmethyl)- 
pyridinium iodide serves as an example. 

The reaction is generally applicable to methyl hetero- 
cyclic amines where the methyl group is activated by the 
polarization of the azomethine group. Methyl groups in 
the 2 and 4 position on the quinoline ring and in the 1 





position of the isoquinoline ring are activated. It was 
shown that quinaldine, lepidine, 1-methylisoquinoline, and 
2,6-dimethylquinoline reacted smoothly to give as the ac- 
tive methyl compound giving good yields of the correspond- 
ing pyridinium iodide. Attempts to utilize 2-picoline as 
the active methyl component gave a heavy tar which results 
from 2-picoline reacting with the intermediate iodo com- 
pound to give a product which reacts further to give a poly- 
meric material. Thus another requirement of the active 
methyl component is relatively slow reaction in nucleo- 
philic type reaction compared to the tertiary heterocyclic 
amine component of the reaction, Also 1-methylquinaldi- 
nium iodide and 1-methyllepidinium iodide react as the ac- 
tive methyl moiety of the reaction. The mechanism of for- 
mation the pyridinium salts was discussed. 

The reaction is not restricted to pyridine as the terti- 
ary heterocyclic amine. A crystalline product was ob- 
tained when quinaldine was reacted with iodine in the pres- 
ence of tertiary heterocyclic amines which do not possess 
an alkyl group activated by the heterocyclic ring. The 
corresponding quaternary iodides were obtained when quin- 
aldine was reacted with iodine in the presence of pyridine, 
3-picoline, isoquinoline and 3-methylisoquinoline. These 
compounds were characterized by comparison to the cor- 
responding quaternary bromide prepared by the reaction 
of the tertiary heterocyclic amines with 2-bromomethyl- 
quinoline. 

The product obtained by the reaction of quinaldine with 
iodine in the presence of quinoline was diquin(1,2-a,1’,2’- 
c)imidazolium iodide. The formation of other imidazolium 
iodides and the mechanism of formation was discussed. 

The reaction of base with products obtained was 
studied. Unlike 1-phenacylpyridinium salts, 1-(2-quin- 
olylmethyl)pyridinium iodide is not cleaved by aqueous 


base whereas 1-(2-quinolylmethyl)pyridinium iodide meth- 
iodide was cleaved by aqueous base to N-methyl-2-quin- 
olone. Diquin(1,2-a,1’,2’-c)imidazolium iodide reacts with 
strong methanolic potassium hydroxide to give a compound 
which possesses an amide absorption in the infra-red. 

98 pages. $2.00. Mic 57-4487 


THE INTERACTION OF SODIUM BOROHYDRIDE 
WITH ISOPROPYLAMINE AND AMMONIA 


(Publication No, 23,472) 


Robert L. Adamczak, Ph.D. 
The University of Buffalo, 1957 


Vapor tension studies at various temperatures were 
carried out on the systems isopropylamine-sodium boro- 
hydride and ammonia-sodium borohydride. 

A study of the isopropylamine-sodium borohydride 
system in the temperature range of 10.0° to -22.6°C 
showed no evidence of compound formation. In this tem- 
perature range, the heat associated with the saturation 
plateaus was 9.742 kcal/mole. The heat of fusion or so- 
lution obtained from the solubility curve of sodium boro- 
hydride in isopropylamine was 2.100 kcal/mole. From the 
vapor pressure of isopropylamine in the temperature 
range stated above, the heat of vaporization was 7.508 
kcal/mole and the equation for the change of pressure with 
respect to temperature was found to be log P = 1.37295 
+ 34.35766/T. 
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Investigation of the ammonia-sodium borohydride sys- 
tem in the temperature range of -46.1° to -63.3°C indicated 
the presence of two compounds: 1:1 and 1:4 sodium boro- 
hydride-ammonia complexes. The sodium borohydride 
monoammoniate produced dissociation pressures of 1.575, 
1.113 and 0.312 cm. at temperatures of -46.1°, -49.6° and 
-63.3°C and the sodium borohydride tetraammoniate pro- 
duced dissociation pressures of 5.098, 3.485 and 1.026 cm. 
at the same temperatures as mentioned above. The heat of 
dissociation of the 1:1 sodium borohydride monoammoniate 
complex was 9.026 kcal/mole and the 1:4 sodium borohy- 
dride tetraammoniate complex was 17.958 kcal/mole. 
Also, the heat of dissociation of the tetraammoniate to the 
monoammoniate was 8.932 kcal/mole. In the temperature 
range of -46.1° to -63.3°C, the heat associated with the 
saturation plateaus was 5.383 kcal/mole. The heat of fu- 
sion or solution obtained from the solubility curve of so- 
dium borohydride in ammonia was -1.266 kcal/mole. 

80 pages. $2.00. Mic 57-4488 


I. THERMAL ALKYLATION 
OF MONOALKYLBENZENES BY SIMPLE OLEFINS. 
II HYDROGEN TRANSFER IN THE REACTIONS 
OF 4-METHYLCYCLOHEXENE 

WITH 1,3-DIMETHYL-4-ETHYLBENZENE 
AND ETHYLMESITY LENE. 

RELATED TRANSALKYLATION REACTIONS 

OF DIARYLETHANES. | 


(Publication No. 23,483) 


Joseph Thomas Arrigo, Ph.D. 
Northwestern University, 1957 


a 


Alkylbenzenes were reacted with unsymmetrical ole- 
fins in a flow system under 6000 p.s.i. pressure and at 
405-455°C. The arenes studied were toluene, ethylbenzene 
and cumene, while propylene, isobutylene and trimethyl- 
ethylene served as the olefinic reactants. The purpose 
was to determine the modes of addition of the thermally 
generated arylalkyl radicals to the olefinic double bonds, 
and the effect of temperature variation on the alkylation 
process. 

The following generalizations were made from the 
data: 


(1) Based on the conversions of olefins to alkylation prod- 
ucts at 405, 430, and 455°C., it was found that propylene 
was more reactive than isobutylene which was in turn 
much more reactive than trimethylethylene toward the 
Same aromatic reactant. The conversion increased with 
increasing temperature. 


(2) Based on the conversions of alkylbenzenes to one:one 
aromatic-olefin products (monoadducts), it was observed 
that the reactivity decreased in the order toluene, ethyl- 
benzene and cumene toward a given olefinic reactant. 
Again, reactivity increased with temperature. 


(3) Defining the selectivity as the ratio of addition of the 
arylalkyl radical to the terminal carbon of the olefinic 
double bond to that at the central carbon (as determined by 
the relative amounts of isomeric monoadducts formed), it 





was found that: (a) The order of relative stability of inter- 
mediate radicals was secondary more stable than primary 
while tertiary was much more stable than primary. For 
example, the ratio of n- to isobutylbenzene was 4.4 at 
405°C. while that of iso- to neopentylbenzene was 45 (from 
toluene with propylene and isobutylene, respectively). 

(b) The selectivity among the arylalkyl radicals decreased 
in the series cumyl, alpha-phenylethyl and benzyl. In gen- 
eral, it decreased with increasing temperature. 


The mechanism of the above reactions is discussed in 
terms of the established concepts of free radical inter- 
actions. 

In the reactions of cumene with propylene and isobutyl- 
ene, 1,1,3-trimethylindan and 1,1,3,3-tetramethylindan 
were found among the respective products. These consti- 
tute further examples of the rather novel free radical 
cyclization reaction. 

A number of 1,2-phenyl shifts were also noted in the 
present study. For example, 2-methyl-4-phenylpentane 
rearranged to isohexylbenzene. This and other such re- 
actions observed are discussed in relation to previously 
reported rearrangements of this type. 


Il. 


Ethylmesitylene and 1,3-dimethyl-4-ethylbenzene were 
reacted with 4-methylcyclohexene in the presence of hy- 
drogen fluoride under conditions previously used with p- 
ethyltoluene. Comparison of the product distributions 
allowed the evaluation of the effects of increasing ortho 
substitution on the hydrogen transfer reaction. 

The following generalizations were made: 


(1) Notwithstanding increasing substitution on the arene 
acceptor, alkylation by methylcyclohexene occurred to the 
extent of 5-8% of the charged arene. 


(2) The ratio of arene which underwent hydride transfer to 
that cycloalkylated was about 8:4:1 for p-ethyltoluene, 1,3- 
dimethyl-4-ethylbenzene and ethylmesitylene, respectively. 


The significance of these results is discussed in terms 
of present concepts of steric and polar effects in similar 
reactions of aromatic compounds. 

Of particular interest was the formation of appreciable 
amounts of m-xylene and 1,5-dimethyl-2,4-diethylbenzene 
in the 1,3-dimethyl-4-ethylbenzene reaction. Since the 
latter compound was found to be stable under the conditions 
of the reaction, it was evident that a typical transalkylation 
reaction had not occurred. However, it was found that the 
hydrogen transfer product, 1-(2,4-dimethylphenyl)-1-(2,4- 
dimethyl-5-ethylphenyl)-ethane, underwent transalkylation 
in hydrogen fluoride to form the observed mononuclear 
products and also triaryldiethanes. In the presence of 
added methylcyclohexane, the reverse of the diarylethane 
formation occurred and cycloalkylation products were also 
isolated. 

In view of these results, several additional unsymmet- 
rical diarylethanes were synthesized and cleaved with hy- 
drogen fluoride. The ratios of the mononuclear cleavage 
products formed were correlated with calculated values 
obtained by means of partial relative basicity factors in 
the literature. An ionic mechanism for the competitive 
cleavage reactions is discussed, 
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THE REFORMATSKY REACTION AS A SYNTHETIC 
PATHWAY TO w,w-DIARYLALKANOIC ACIDS 
AND RELATED COMPOUNDS 


(Publication No. 24,385) 


George Myron Bower, Ph.D. 
University of Oregon, 1957 


Adviser: LeRoy H. Klemm 


The Reformatsky reaction of benzophenone with methyl 
y-bromocrotonate gave, after dehydration of the initially 
formed hydroxy ester with anhydrous formic acid, methyl 
5, 5-diphenylpentadienoate in 30-38% yield. This ester was 
hydrolyzed directly to 5,5-diphenylpentadienoic acid as 
well as hydrogenated and saponified to .6, 6 -diphenylva- 
leric acid in 96% overall yield. 

Cyclization of 6,6 -diphenylvaleric acid was accom- 
plished by a high-dilution Friedel-Crafts process in which 
a dilute solution of the acid chloride in carbon disulfide 
was added slowly to a reaction flask containing aluminum 
chloride (catalyst) suspended in refluxing carbon disulfide. 
9- Phenylbenzosuber-5-one was obtained in 54% yield. This 
ketone was further reacted with ethyl formate and sodium 
hydride to give 6-hydroxymethylene-9-phenylbenzosuber- 
o-one. 

Confirmation of the structure of 9-phenylbenzosuber- 
o-one was effected by its conversion via Wolff-Kishner 
reduction to 5-phenylbenzosuberan, identical in infrared 
spectrum with that obtained by an unequivocal independent 
synthesis involving (a) Grignard reaction between benzo- 
suber-5-one and phenylmagnesium bromide, (b) dehydra- 
tion of the resulting crude carbinol with anhydrous formic 
acid to give 5-phenylbenzosuber-5-ene in 37% yield, and 
(c) hydrogenation (63% yield). 

Several methoxybenzophenones were prepared by con- 
densation of a suitable benzoic acid with veratrole or ani- 
sole in the presence of polyphosphoric acid. Thus tri- 
methylgallic acid and veratrole gave 3,4,5,3’,4’-penta- 
methoxybenzophenone in 56% yield, anisic acid and anisole 
gave 4,4’-dimethoxybenzophenone in 83% yield, and benzoic 
acid and anisole gave 4-methoxybenzophenone in 88% yield. 

The preceding methoxybenzophenones as well as 3- 
methoxybenzophenone (obtained from another source), 
when treated with methyl y-bromocrotonate and zinc under 
a variety of reaction conditions, failed to give the expected 
Reformatsky products. An explanation of these results is 
presented in terms of (a) the formation of a molecular 
complex between methyl y-bromocrotonate, or its zinc de- 
rivative, and an aromatic ring of the diaryl ketone and 
(b) steric hindrance to coupling of the y-carbon of the cro- 
tonate ester with the carbonyl carbon of the ketone. 

In contrast to the preceding results, Reformatsky re- 
actions between the same methoxy- substituted benzophe- 
nones and ethyl bromoacetate proceeded satisfactorily. 
Thus 3,4,5,3’,4’-pentamethoxybenzophenone gave a 59% 
yield of ethyl B-(3,4,5-trimethoxypheny])-£-(3,4-dimeth- 
oxyphenyl)propionate after dehydration and hydrogenation 
of the initially formed product; 4,4’-dimethoxybenzophe- 
none, a 69% yield of ethyl B,8-bis(4-methoxypheny]l)- f- 
hydroxypropionate; 4-methoxybenzophenone, a 78% yield 
of ethyl B-(4-methoxyphenyl)-f-phenyl-8-hydroxypropion- 
ate; and 3-methoxybenzophenone, an 88% yield of B-(3- 
methoxyphenyl)-8-phenylpropionic acid after dehydration, 
hydrogenation, and saponification of the initially formed 





compound. The higher yield obtained in the last of these 
four reactions is ascribed to withdrawal of electrons (by 
induction) from the carbonyl carbon by the meta-methoxy 
group and, therefore, facilitation of attack by the electron- 
rich center (y-carbon) of the zinc derivative of ethyl bro- 
moacetate on the carbonyl carbon. 

Ethyl £,8-bis(4-methoxypheny]l)- 8-hydroxypropionate 
was dehydrated and hydrogenated to ethyl £,B-bis(4-meth- 
oxyphenyl)propionate in 84% yield. This ester was further 
reduced by lithium aluminum hydride to 3,3-bis(4-methoxy- 
phenyl)propanol in 89% yield, subsequently converted to the 
bromide with phosphorus tribromide, and then reacted with 
diethyl sodiomalonate in ethanol. The resulting malonic 
ester derivative was saponified and decarboxylated during 
evaporative distillation to give 6 , 6 -bis(4-methoxypheny])- 
valeric acid (31% overall yield from the alcohol). 

Samples of several compounds prepared were tested 
elsewhere for tumor-inhibitory activity versus mouse sar- 
coma 180. 91 pages. $2.00. Mic 57-4490 


SYNTHESIS AND CHEMISTRY OF NEW 
ORGANOSILICON NITRILES, ESTERS, 
AND RELATED SUBSTANCES 


(Publication No. 24,000) 


Paul Gilbert Campbell, Ph.D. 
The Pennsylvania State University, 1957 


Alkyl organo-functional siloxanes and their carbon- 
functional precursors have been investigated extensively 
during the past twenty years. Generally, multi-step syn- 
theses are required to prepare these compounds, These 
methods of preparation were reviewed. 

In the present work, the aim was to prepare by a simple 
route alkyl organo-functional silanes in which the function- 
ality of the silicon atom could be varied. Silicon hydrides 
were added to functional olefins utilizing a platinum-on- 
charcoal catalyst. The olefins used were generally of the 
allylic system (C=C-CX, where X is -Cl, -Br, -CN, 
-CO.C.H;, and -COC1). The reaction is presented below. 


Pt- 


C  (CH,),,Cl,-,SiCH,CH,CH,X 
12 3 





(CH,),Cl,-,SiH + CH,=CHCH,X 


The reactions were carried out at atmospheric pressure 
using ordinary glass laboratory equipment. The structure 
of some of the adducts was proven by independent synthe- 
sis. In the cases studied, the silyl group added to the 
terminal carbon of the olefin. 

In recent years carbon-functional groups have been in- 
troduced into organopolysiloxanes to study the effects of 
structural modifications on the physical properties usually 
associated with methylpolysiloxanes. As the reaction pre- 
sented above could be used to prepare alkyl organo-func- 
tional silanes which also were polyfunctional at the silicon 
atom, several families of organopolysiloxanes were pre- 
pared by reactions involving hydrolysis of the nitrile-, and 
ester-functional silanes. The physical properties of these 
fluids, with the exception of the a,w-(3-cyanopropy]l)- 
methylpolysiloxanes, were similar to those of ordinary or- 
ganic compounds rather than to those usually associated 
with “silicones.” 
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In an attempt to prepare a cyclic nine-membered di- 
siloxane, 2,2,9,9-tetramethyl-2,9-dihydroxy-2,9-disilade- 
cane was dehydrated. However, the product obtained was 
1,1,3,3,10,10,12, i12-octamethyl-1,3,10,12-tetrasila-2,11- 
dioxacyclooctadecane. 

A convenient route for the preparation of silacyclobutyl 
compounds was provided by the utilization of 3-halopropyl- 
silanes with at least one silicon-halogen bond. The gen- 
eral synthesis is described below. 


H CH, 
| H be Cl m 
(CH,),_,ClnSICH,CCH,X —“S» » ‘ 4 n-1 


H 
(CH,) — 


n> 1 


@-n) x = Br, Cl 


In this manner four silacyclobutyl compounds were pre- 
pared. These syntheses were carried out using a large 
excess of ether at reflux temperature. 

As some of the silacyclobutyl compounds, prepared as 
above, retained the reactive silicon-halogen bond, these 
compounds also served as intermediates. Thus, 1-methyl- 
1-chloro-1-silacyclobutane was reduced with lithium alu- 
minum hydride, hydrolyzed in a buffered solution at pH 
6.8, and reacted with methylmagnesium bromide. 

The effect of alkali on the four-ring structure was also 
studied with several silacyclobutyl compounds. In a ki- 
netic study of the alkaline hydrolysis of 1-methyl-1-sila- 
cyclobutane, it was found that the reaction did not follow 
the usual first-order kinetics when excess alcoholic base 
was used. There was an initial rapid evolution of hydrogen 
(k, at 24.5°~ 1800-7300 1./mole-min.) followed by a re- 
action involving a slower rate of hydrogen evolution (k, 
= 11.9 1./mole-min.). It was also demonstrated that the 
four-ring structure of both 1-methyl-1-silacyclobutane and 
a presumed reaction product, di-(1-methyl-1-silacyclo- 
butyl)-oxide, was opened within one minute in alcoholic 
base. A reaction mechanism for the alkaline hydrolysis 
and ring cleavage, involving a pentacovalent silicon inter- 
mediate, was postulated. 130 pages. $2.00. Mic 57-4491 


PART A: SYNTHESIS AND REACTIONS OF 
1,1- DIMETHYL-2-KETO-1,2-DIHYDRONAPHTHALENE, 
PART B: ULTRAVIOLET AND INFRARED 
ABSORPTION SPECTRA OF ENDOCYCLIC 
a,B- UNSATURATED KETONES. 


(Publication No. 22,125) 
Richard DeAlton Campbell, Ph.D. 
The University of Nebraska, 1956 


Please see page 2832 for abstract. 
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THE HYDROCARBONS FROM THE POLYPHOSPHORIC 
ACID INDUCED CONDENSATION OF ACETOPHENONE 


(Publication No. 23,318) 


William James DeJarlais, Ph.D. 
University of Illinois, 1957 


Refluxing acetophenone with a suitable solvent and poly- 
phosphoric acid produces two yellow crystalline hydrocar- 
bons (1). The lower-melting hydrocarbon (A) was found to 
have the formula C,,H,, and to be isomerized to produce a 
colorless hydrocarbon (B) (2). 

Treatment of A with hydriodic acid affords a dihydro 
derivative (C). Hydrocarbon C is identical with the di- 
hydro derivative of A obtained by reduction with lithium 
aluminum hydride (2). Reaction of C with tetrachloro-1,2- 
benzoquinone forms an adduct involving one mole of each of 
the reactants. Fusion of C with sulfur leads to the forma- 
tion of a gas with an odor resembling that of methyl mer- 
captan. 

Hydrocarbon B is shown not to be 9-methyl-1,3,9-tri- 
phenylfluorene, as proposed previously (2), by synthesis of 
this hydrocarbon. Comparison of the infrared and ultra- 
violet spectra of B, 1,3,9-triphenylfluorene and 9-methyl- 
1,3,9-triphenylfluorene points to the presence of a 1,3,9- 
triphenylfluorene system in B. Treatment of B with one 
mole of N-bromosuccinimide and hydrolysis of the mono- 
bromide of B produces the carbinol C32H2.,0H, which could 
also be obtained by oxidation of B with permanganate. Hy- 
drocarbon B, treated with two moles of N-bromosuccin- 
imide, gives a dibromide. The infrared spectrum of the 
dibromide lacks the methyl absorption found in the spec- 
trum of the monobromide indicating the second bromine 
atom enters the methyl group. Treatment of B with butyl- 
lithium and then with methyl iodide affords a methyl de- 
rivative. The available evidence points to 4-methyl-1,3,9- 
triphenylfluorene as the structure of B and 11-methyl- 
1,3,9-triphenyl-11-isofluorene (I) as the structure of its 
precursor. 


CH, 


CeH; C,H, 
I 


The higher-melting yellow hydrocarbon (D) is isomeric 
with A and B. The yellow hydrocarbon (D) has an untra- 
violet spectrum somewhat similar to that of A. The infra- 
red spectrum has absorption due to the phenyl and methyl 
groups. Three double bonds are present as shown by the 
formation of a hexahydro derivative by low-pressure hy- 
drogenation. Hydrocarbon D is not isomerized under the 
conditions for the isomerization of A to C, 
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NUCLEAR SUBSTITUTION REACTIONS 
OF DIBENZO-p-DIOXIN 


(Publication No. 23,156) 


Joseph Jacob Dietrich, Ph.D. 
Iowa State College, 1957 


Supervisor: Professor Henry Gilman 


Using functional groups as a means of topical division, 
the general methods of preparation of reported dibenzo-p- 
dioxin derivatives are given. A table is alsoincluded ~ 
which contains all the known derivatives of dibenzo-p- 
dioxin to this date along with melting points, boiling points, 
and references. 

A number of halogen derivatives of dibenzo-p- dioxin 
have been prepared. Also, while studying the directive in- 
fluence of various groups on the parent nucleus, a number 
of bromo-nitro and related derivatives were prepared. 
Mono-bromination of 2-nitrodibenzo-p-dioxin and mono- 
nitration of 2-bromodibenzo-p-dioxin produced the same 
compound, 2-bromo-7-nitrodibenzo-p-dioxin. Identifica- 
tion of this compound was accomplished by converting it to 
the dibromodibenzo-p-dioxin. Comparison of this dibromo 
compound with the dibromo compound obtained via diazo- 
tization of 2,7-diaminodibenzo-p- dioxin, a known com- 
pound, concluded the proof. 

Benzoylation of dibenzo-p-dioxin proceeds smoothly to 
yield a 2-benzoyl- and a 2,7-dibenzoyldibenzo-p- dioxin. 
Improved directions for the preparation of 2,7-diacetyl- 
dibenzo- p- dioxin and several other known derivatives have 
been included. 

Using methyllithium in tetrahydrofuran, it is possible 
to double the yield of mono-metalated dibenzo-p-dioxin as 
compared to using methyllithium in diethyl ether. Also, 
n-butyllithium produces, in diethyl ether, a mixture of two 
dibasic carboxylic acids of dibenzo-p-dioxin upon carbon- 
ation, as contrasted to phenyllithium in tetrahydrofuran 
which forms only one of the dibasic acids of dibenzo-p- 
dioxin upon carbonation. Using the two aforementioned 
methods for metalating in tetrahydrofuran, dibenzo-p- 
dioxin-1-boronic acid and a dibenzo-p-dioxin-1,X-dibor- 
onic acid were obtained after reacting the appropriate or- 
ganolithium compound with tri-n-butylborate. 

The relative merits of the various general methods for 
the structural elucidation of dibenzo-p-dioxin derivatives 
are discussed under the headings of intermolecular ring 
closure, intramolecular ring closure, ring cleavage, direct 
nuclear substitution, indirect nuclear substitution, and 
physical methods. Structural assignments for the com- 
pounds in the Experimental section are discussed accord- 
ing to the positions occupied by the functional groups. 

The directive influence of substituents on the dibenzo- 
p-dioxin nucleus is not defined very well yet. Bromination 
produces both the 2,8-dibromodibenzo-p- dioxin and an- 
other dibromo isomer which is not the 2,7 isomer. How- 
ever, nitration and chloroacylation produce both the 2,7 
and the 2,8 derivatives. 

Several derivatives of dibenzo-p-dioxin have been 
tested at The Los Alamos Laboratory as liquid solution 
scintillating solutes and are listed in a table along with 
some other closely related compounds. 
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THE DECOMPOSITION OF 
3- NITROSO-2-OXAZOLIDONES 


(Publication No. 23,685) 


Walter Murray Edwards, Ph.D. 
The Ohio State University, 1952 


The alkaline decomposition of 3-nitroso-2-oxazolidones 
substituted at position five (I) brought about the formation 
of a variety of products, including acetylenes, ketones, al- 
dehydes and vinyl ethers.* As good yields of these decom- 
position products were reported, there resulted consider- 
able interest in the reaction -as a preparative method. The 
mechanism by which the formation of these materials was 
most adequately explained included a transitory intermedi- 
ate carbonium ion containing unsaturation at the electron 
deficient carbon atom, R,R,C=CH. Only one analogy for 
this type of ion was to be found in the literature on the 
subject, namely, the phenyl carbonium ion which was pos- 
tulated as an intermediate during the acid decomposition 
of aromatic diazonium salts.” 


R 
R-C-O, 


H- 
H 


It was of interest, then, to study the decomposition of 
3-nitroso-2-oxazolidones which were substituted at position 
four (II), for if there were no hydrogen at that position, the 
reaction could not take place by similar mechanism. 
Therefore, the products could not be predicted. 

The investigation included compounds containing both 
aryl and alkyl substituents at position four. The following 
were prepared and decomposed: 


. 4,4-dimethyl-3-nitroso-2-oxazolidone 
. 4-ethyl-3-nitroso-2-oxazolidone 
1-nitroso- 1-aza-3-oxaspiro(4,5)decan-2-one 
. 4-phenyl-3-nitroso-2-oxazolidone 
4-methyl-4-phenyl-3-nitroso-2-oxazolidone 
. 4,4-diphenyl-3-nitroso-2-oxazolidone 


These materials were obtained from the parent oxa- 
zOlidones by nitrosation with nitrous acid or with nitrosyl 
chloride. The oxazolidones were prepared by cyclization 
of the corresponding amino alcohols with diethyl carbon- 
ate.* Those amino alcohols which were not commercially 
available were synthesized either by reduction of the nitro 
alcohol resulting from the base catalyzed condensation of 
formaldehyde with an aliphatic nitro compound or by re- 
duction of the appropriate amino acid with lithium alumi- 
num hydride. 

The 3-nitroso-2-oxazolidones decomposed vigorously 
with a catalytic amount of either potassium hydroxide or 
potassium carbonate. A molar equivalent of nitrogen was 
liberated. The products (Table I) included aldehydes and 
unsaturated alcohols if the substituents were aliphatic, and 
aldehydes, glycols and cyclic carbonates if the substituents 
were aromatic. Under anhydrous conditions dialkyl car- 
bonate esters were formed. 

A reaction path by which these products might logically 
have come about depends upon the transient carbonium ion 
(III) which results from initial attack of a hydroxide ion on 
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TABLE I 


Alkaline decomposition of 3-nitroso-2-oxazolidones 
CH2 -Q 
C=0 
Ri -C —N 





Products Per Cent 





(CHs)z2CHCHO 38* 
CH2 =C(CH;)-CH2OH 541 
(CHs)2C=CH-O-CO-OCHs 29% 
CH2=C(CHs)CH2 -O-CO-OCHs 334 





CH;CH2CHz2CHO 35* 
CH;CH=CH-CH20H 46 
CH,CH2CH=CH-O-CO-OCHs; 314 
CH, CH=CHCH2 -O-CO-OCHs 4of 








(CH2)sCH-CHO 52* 
C,.H)-CH2OH 451 





C.Hs-CHOH-CH2OH 778 
C,H;-CO-CHs 12* 
C,H;CH(OC2 Hs)CH2 -O-CO-OC2Hs 75+ 
C.HsC(OC2Hs)=CHe 14% 





CH2 -O. 595 
co 
CeHs-C —O 
CHs 
C.H;CH-CHO 22" 
Hs 





CH2-O 518 

| co 
CoHs-C -O 

CeHs . 
(CsHs)2CHCHO 12 
(CeHs)2 COH-CH2OH 225 

















*Isolated as pure 2,4-dinitrophenylhydrazone. 

TBased on the absorption of hydrogen during catalytic hydrogena~ 
tion after reduction with lithium aluminum hydride. 

tDecomposed under anhydrous conditions with sodium alkoxide. 
SIsolated as such, 


the positive carbonyl center and subsequent loss of nitro- 
gen. This ion may further react by eliminating a proton 
with the formation of unsaturated bicarbonates which, after 
losing carbon dioxide, are isolated as aldehydes or unsatu- 
rated alcohols. This reaction predominated when there 
was no resonance stabilization by an adjacent phenyl group. 
When aromatic substituents were present III was appar- 
ently stabilized by resonance sufficiently to allow reaction 
with the solvent or internal cyclization. In the former 
case, carbon dioxide was lost and the glycol was isolated. 


CH,-O-CO-OH CH,-O-CO-OC Hs 
R-C + R-C + 
z f 


Ill IV 


During the decomposition with sodium ethoxide in ab- 
solute ethanol the corresponding carbonium ion (IV), re- 
sulting from initial attack of ethoxide ion, underwent re- 
actions similar to III. Carbon dioxide was not eliminated, 
however, and the products were carbonate esters. 


In two of the compounds studied, where one hydrogen 
atom was present at position four, it was possible for the 
reaction to take place in the same manner that was ob- 
served previously with the 5-substituted nitrosodxazoli- 
dones. That is, the elimination of the elements of carbonic 
acid was possible with the formation of an unsaturated car- 
bonium ion after elimination of nitrogen (1). 


-H2COs. -N +OH . 
20Us , ‘ : : > 


oH, CeHs 


(1) 
a-¢_0-CO-O8 








H-C-Nz 
eH; CeHs 


The formation of acetophenone during the decomposition of 
4-phenyl-3-nitroso-2-oxazolidone is best explained in this 
manner, and the yield (15 per cent) indicates that the rate 
of this reaction is but one-fifth as great as the other, by 
which 77 per cent of 1-phenyl-1,2-ethanediol was formed. 
Had 4-ethyl-3-nitroso-2-oxazolidone decomposed by this 
mechanism, the product would have been methylethylketone. 
Since none of this compound could be found, the formation 
of the unsaturated carbonium ion must have been even 
slower than with the 4-phenyl analog. 

Several of the nitroso6xazolidones were decomposed by 
heating slowly to 200°. The evolution of gas commenced at 
about 100° and although more active at the higher tempera- 
ture, it was never violent. The products formed are pre- 
sented in Table II. The gas evolved consisted of nitric ox- 
ide primarily. Evidence of carbon monoxide, carbon 
dioxide and nitrogen were also obtained. 


TABLE II 


Products of thermal decomposition 


R, 
R,-C-Q 
co 
R,-C-N 
NO 





R, Products Per Cent 





H Parent oxazolidone 79 
CH,-C=C-C,H, 26* 





H Parent oxazolidone 23 
C,H,CO-CH,-C,H, 107 
(C.H,),CH-CHO 561 





Parent oxazolidone §7t 


CoH, | CoH, 





Parent oxazolidone 84t 


CH, CH, 
(CHs)2CHCHO 4t 























*Estimated as 2,4-dinitrophenylhydrazone of propiophenone, after 
hydrolysis with sulfuric acid - mercuric sulfate. 

TOn the basis of 2,4-dinitrophenylhydrazone formation. 

tA considerable amount of tarry material was also produced. 


The formation of the parent oxazolidone in large quan- 
tities was surprising. As the starting material was pure 
and dry, the hydrogen necessary for the replacement of the 
nitroso group apparently came from that part of the mate- 
rial which, in the end, was more degraded. In this connec- 
tion it is interesting that an appreciable amount of tarry 
material was found in the cases where higher yields of the 
parent oxazolidone were obtained. 
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As a possible reaction intermediate to explain the for- 
mation of the other products, the cyclic diazo ester (V) 
was postulated. The analogy for such an intermediate was 
found in the formation of benzene diazonium acetate by the 
decomposition of nitrosoacetanilide.* 


R 
R-C-O, R-C-Q. 


CO : O 
R-C. O R- -N 
|N_N 

R 
V mee 

The decomposition of such diazo esters has been ex- 
plained by both an ionic and a free radical mechanism. *”* 
Without further investigation it is impossible to say in 
which manner V decomposes. However, the free radical 
decomposition which may be initiated by the loss of a hy- 
drogen atom to the oxazolidone radical (VI) logically re- 
sults in the formation of aldehydes, ketones or acetylenes, 
after loss of either carbon dioxide and nitrogen, or carbon 
monoxide and nitrous oxide. 


SUMMARY 


The preparation of several 3-nitroso-2-oxazolidones 
has been described. These compounds were decomposed 
with alkali under both aqueous and anhydrous conditions 
and the products determined. A reaction path which ex- 
plains the formation of the products has been suggested. 

A preliminary investigation of the thermal decomposi- 
tion of 3-nitroso-2-oxazolidones has been described. 

70 pages. $2.00. Mic 57-4495 
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PART I: CYCLIZATION OF ISOTHIOURONIUM SALTS. 
PART II: KINETIC ANALYSIS OF MIXTURES OF d,l- 
AND meso-DIBROMOSUCCINIC ACIDS. 


(Publication No. 23,500) 
Morton Fefer, Ph.D. 
Northwestern University, 1957 


Part I 
a. Reaction of Phenacyl Halides and Ethylenethiourea 
in Acetone at Room Temperature 





Phenacyl and para substituted phenacyl halides react 
with ethylenethiourea in acetone solution at room tempera- 
ture to yield 2-phenacylmercapto-2-imidazolinium halides 
- ly. 


H x © ; 
gn oN 
O N O N— 
H 


H 





ly Ily 


Treatment of salts of type I with base yields the para sub- 
stituted 2-phenacylmercapto-2-imidazolines - IIy. 

When the para substituted group (Y) on salts of type I 
was H, Br, CH,S or C,H, the infrared spectra of these salts 
show a carbonyl absorption in the 5.9-6.0p region, the ac- 
cepted position for an aryl carbonyl, however, when Y was 
Cl or NO, the infrared spectra of the salts show a complete 
absence of a carbonyl function. In the case of p-NOQO, and 
p-Cl this is evidence that the salts exist as the enol form 
in the crystalline state. In general the electronic nature of 
the para group is the determining factor as to whether the 
salt formed is in the keto or the enol form. 


H 


| xX © 
ae SN 


H 
Y - NO, or Cl 


The bases of type II exist entirely as the enol form re- 
gardless of the para substituent. In this case the enol de- 
rives stability through resonance with the imidazoline por- 
tion of the molecule. 


The original salt in each case can be regenerated from 
the base by treatment of the base in acetone solution with 
concentrated HCl or 47% HBr. The infrared spectra of the 
salts prepared from the bases in this way were identical 
with the spectra of the original salts formed. 


b. Reaction of Phenacyl Halides and Ethylenethiourea 
in Refluxing Ethanol 


In refluxing ethanol phenacyl halides and ethylenethio- 
urea react to form the cyclic 3-phenyl-5,6-dihydroimid- 
azo[2,1-b|thiazolium halides (III). Treatment of the salt 
with base yields the bicyclic base 3-pheny1-5, 6-dihydro- 
imidazo|2,1-b]thiazole (IV). 
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H x) 
N : 


Thilo, ae ree 


I (Y = H) IV (Y = H) 


2-Phenacylmercapto-2-imidazolinium halides can be con- 
verted to the cyclic thiazolium halides (III) by refluxing in 
ethanol. 





c. Reaction of Phenacyl Halides and Thiourea in 
Acetone at Room Temperature 


Para substituted phenacyl halides, when the para sub- 
stituent is H, CH,S, NO, or Cl, react with thiourea in ace- 
tone solution at room temperature to yield cyclic thiazoles. 
This was verified by comparing the infrared spectra of the 
original salts obtained with the corresponding salts pre- 
pared from an authentic sample of the substituted thiazole. 
In all cases it was found that the spectra were identical. 

p-Bromophenacyl bromide and thiourea react to form 
S-(p-bromophenacyl)-thiouronium bromide (V). The infra- 
red spectrum of this salt showed a carbonyl absorption at 
5.94. Treatment of 2-amino-2-(p-bromophenyl)-thiazole 
in acetone with HBr produced a salt whose spectrum was 
different from the original salt (no carbonyl) indicating 
that ring closure had not taken place in the initial reaction. 


© 


NH2 
Br{ )-g-Clirs- CC Br° 
, 
O NH, 


V 


Part II 
Kinetic Analysis of Mixtures of d,l- and meso- 
Dibromosuccinic Acids 


In approximately 0.1 N HCl or HBr solution d,l- and 
meso-dibromosuccinic acids eliminate hydrogen bromide 
to yield bromofumaric acid. A plot of the data, obtained 
by titrating aliquots at various time intervals with stand- 
ard NaOH, shows that each isomer exhibits first order ki- 
netics, the d,1 isomer being about ten times faster than the 
meso isomer. 

Mixtures of d,l- and meso-dibromosuccinic acid pro- 
duce a curve that is a composite of two simultaneous first 
order processes. Extrapolation of the latter portion of the 
curve to zero time permits a calculation for the amount of 
meso-dibromosuccinic acid— the amount of d, 1 acid found 
by difference. The average deviation from the correct 
value was 4-5%. 114 pages. $2.00. Mic 57-4496 





THE SYNTHESIS OF SOME QUATERNARY 
AMMONIUM CHLORIDES CONTAINING 
THE BENZIMIDAZOLYLMETHYL GROUP 


(Publication No. 23,594) 


Samuel Wachter Fleisher, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Professor A. R. Day 


The syntheses of some quaternary ammonium chlorides 
containing the benzimidazolylmethyl group quaternized with 
pyridine, pyridine-3-carboxylic acid amide, 4-methyl-5- 
hydroxyethyl thiazole, dimethylaminoethanol and diethyl- 
aminoethanol has been accomplished. These compounds 
are benzimidazolylmethyl analogs of nicotinamide, Vitamin 
B, and choline. Substituents in these analogs have been 
placed both in the imidazole and in the benzene rings of the 
benzimidazole, 

The general method of preparation has been to prepare 
the 2-hydroxyalkylbenzimidazole by either the Phillips 
method or by a fusion method, chlorinate the hydroxy com- 
pound with thionyl chloride, neutralize the chloroalkyl hy- 
drochloride with sodium bicarbonate and finally to react 
the chloro compound with the tertiary amine in anhydrous 
ethanol. 84 pages. $2.00. Mic 57-4497 


SOME CYCLIC ORGANOSILICON COMPOUNDS 
AND DERIVATIVES 


(Publication No, 23,158) 


Richard David Gorsich, Ph.D. 
Iowa State College, 1957 


Supervisor: Professor Henry Gilman 


In searching for compounds with good thermal stabili- 
ties, as well as wide liquid ranges, several organosilicon 
compounds were screened for the purpose of comparing 
the effectiveness of various organic radicals in contributing 
to both of these properties. Emphasis was placed on the 
m-halophenyl and R,SiCH,-groupings. In addition, some 


organic radicals found to be promising previously were in- 


corporated into compounds having R,SiCH,CH,SiR, and 
R,SiC,H,SiR, skeletons, 

An aromatic cyclic organosilicon nucleus containing 
silicon proved to be very versatile in providing a useful 
route to the synthesis of thermally stable compounds, 
Compounds of the type 5-R-5-chlorodibenzosilole, where 
R was methyl (I), n-dodecyl, benzyl, and phenyl (II), were 
synthesized from an RSiCl, compound and 2,2’-biphenylene- 
dilithium (III), These intermediates, when treated with ap- 
propriate RLi compounds, gave some thermally stable liq- 
uids. Two compounds of particular promise which were 
prepared in this fashion were 5-(n-dodecyl)-5-[(methyl- 
dibenzylsilyl)-methy]]-dibenzosilole and n-dodecyl-n-hexa- 
decyldibenzosilole. - 

In general, functional dibenzosilole compounds, i.e., 
compounds having a silicon-chlorine bond, yielded the ex- 
pected reaction products when treated with such reagents 
as lithium aluminum hydride, sodium hydroxide, and so- 
dium. 5,5’-Dimethyl-5,5’-bi-[dibenzosilole|] was cleaved 
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by lithium in tetrahydrofuran (THF) to give 5-lithio-5- 
methyldibenzosilole, a compound of potential synthetic 
utility. 

The following reactions were those in which carbon- 
silicon bonds and in one case a silicon-silicon bond were 
ruptured by an RLi compound; reaction of III with I gave 
§,5’-spirobi[dibenzosilole] (IV) and 5,5-dimethyldibenzo- 
silole; reaction of III with hexachlorodisilane yielded IV; 
reaction of phenyllithium with IV afforded 5-(2-biphenyly]l)- 
5-phenyldibenzosilole which was synthesized unambigu- 
ously from II and 2-biphenylyllithium. 

THF was found to be a solvent of choice for two types 
of metalation reactions: (1) metalation of a heterocycle by 
an RLi compound; (2) direct reaction of a compound con- 
taining an acidic hydrogen, e.g., fluorene and cyclopenta- 
diene, with lithium metal. 

Some organosilicon compounds containing a silicon- 
hydrogen bond were found to be cleaved smoothly by lith- 
ium in THF. Thus, diphenylsilane gave triphenylsilane; 
tris-(2-biphenylyl)-silane yielded 2-biphenylyllithium; tri- 
phenylsilane afforded triphenylsilyllithium; methyldi- 
phenylsilane gave methyldiphenylsilyllithium. Tetra- 
phenylsilane was shown to be an intermediate in the 
triphenylsilane cleavage reaction. 

Triphenylgermane was metalated in excellent yields by 
phenyllithium in THF. Evidence indicated that this type of 
reaction occurred as one of the steps during the cleavage 
of triphenylgermane by lithium metal in THF. 

158 pages. $2.10. Mic 57-4498 


EVIDENCE CONCERNING THE STRUCTURES 
OF B-AND y-LUMICOLCHICINE. A STUDY OF THE 
ACYLOIN REACTION. 


(Publication No, 23,038) 


George Rufus Haynes, Ph.D. 
The University of Texas, 1957 


Supervisor: Professor P. D. Gardner 


A series of reactions were carried out on B-lumicol- 
chicine in an attempt to elucidate its structure. Attempted 
acid hydrolysis reactions on f-lumicolchicine failed to 
yield crystalline products. Ring “A” of colchicine was 
shown not to be involved in the isomerization to B-lumicol- 
chicine by oxidation of B-lumicolchicine to 3,4,5-trimeth- 
oxy-0-phthalic anhydride. The diastereoisomer relation- 
ship between f and y-lumicolchicine was shown by con- 
version of B-lumicolchicine into y-lumicolchicine. A 
tetrahydro-f-lumicolchicine was prepared which exhibited 
unexpected properties of acid solubility and salt formation 
with hydrogen chloride. The presence of an amide function 
in B-lumicolchicine was established. 

A new procedure for the preparation of pimelic acid 
was developed by applying the Huang-Minlon modification 
of the Wolff-Kishner reaction to y-ketopimelic acid, ethyl 
y-ketopimelate and the dilactone of y-ketopimelic acid 
(2,2’-spirotetrahydropyran-5-one)., A new solvent, trieth- 
anolamine, and a shorter reflux time were introduced to 
this reaction to obtain a quantitative yield of pimelic acid. 

An attempt was made to carry out an intramolecular 
acyloin condensation on a compound (lactone of ‘ethyl 





y-hydroxypimelate) containing a lactone and an ester 
group. However, a Dieckmann reaction product was ob- 
tained. The attempted intramolecular acyloin condensation 
of ethyl y,y-ethylenedioxypimelate yielded Dieckmann re- 
action products. Under the same conditions ethyl pimelate 
underwent an acyloin condensation to give pimeloin. A 
possible explanation of this discrepancy is discussed. 
Unsuccessful attempts to prepare ethyl B-ketopimelate 
are described. 114 pages. $2.00. Mic 57-4499 


THE NATURE OF THE ALOINS 
(Publication No, 22,523) 


Winfried Thomas Holfeld, Ph.D. 
Rutgers University, 1957 


The comparison of the infrared and ultraviolet spectra 
of barbaloin and isobarbaloin proved that the basic aloin 
nucleus was that of a chrysazin-9-anthrone. 


O-H O 4H-O 


$6 & 


R R’ 


R” 


It was found that the ultraviolet spectra of synthetic an- 
thrones of this type varied with the substituent at position 
C (10 . When R, R’ and R” are hydrogen, there was a maxi- 
mum at 355 my which was shifted to 370 mp when R is 
changed to bromine, methoxyl or acetoxy. When R was 
ethyl or benzyl the maximum was shifted to 360 mp. A 
second change in the spectrum of (I) when R was any sub- 
stituent other than hydrogen, was the appearance of a new 
band at 266-268 my. This gave a double peak with the 
original 257 my band. This double peak was characteristic 
of 10-substituted chrysazin-9-anthrones. Barbaloin, iso- 
barbaloin and 10-(glucopyranosyl)-chrysazin-9-anthrone 
all had ultraviolet maxima at 360 my and the characteristic 
double peak near 257 and 267 mp. This indicated that the 
sugar moiety of the aloins was joined at the C(10) position 
by a carbon-carbon bond. 

It was found possible to follow the rather slow enoliza- 
tion of the aloins and 10-substituted anthrones by employ- 
ing a borate buffer of pH 9.5. The acetylation of barbaloin 
with pyridine and acetic anhydride afforded an acetate for 
which the ultraviolet spectrum was that of a fully aromatic 
anthracene. This left no doubt that R’ was an enolizable 
hydrogen atom. 

Air oxidation of the aloins and also of 10-methoxy- 
chrysazin-9-anthrone (II) was followed spectroscopically. 
The intermediate, although not obtained in a pure form, 
gave a positive test for a peroxide. This intermediate in 
the case of isobarbaloin was isobarbaloin was ultimately 
transformed to the anthraquinone and d-glucose. The 10- 
(glucopyranosyl)-chrysazin-9-anthrone also was oxidized 
to the corresponding anthraquinone and d-glucose. All the 
10-substituted anthrones could be degraded to the corre- 
sponding anthraquinones. 

It was found that barbaloin and isobarbaloin both con- 
sumed two moles of periodic acid, indicating the presence 
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of three vicinal hydroxyl groups and also that the sugar 
ring was present in the pyranose form in the aloin mole- 
cule, 

The synthetic aloin, prepared from aloe emodin-9- 
anthrone and acetobrom-d-glucose, had the same specific 
rotation as the natural barbaloin. Barbaloin, isobarbaloin 
and the synthetic aloin all afforded the same enol acetate, 
as indicated by identical specific rotations. 

The infrared spectrum of barbaloin heptaacetate was. 
superimposable on that of synthetic aloin heptaacetate. 

Barbaloin was 10-f8-(glucopyranosyl)-DL-aloe emodin- 
9-anthrone. Isobarbaloin most probably was the a ano- 
meric form of this compound. 

114 pages. $2.00. Mic 57-4500 


SYNTHESES IN THE RESIN ACID SERIES 
(Publication No, 23,160) 


Billy Grinnell Jackson, Ph.D. 
Iowa State College, 1957 


Supervisor: Professor Ernest Wenkert 


The purpose of this study was to synthesize intermedi- 
ates useful for the synthesis of podocarpic acid (18-car- 
boxy-1,2,3,4,4a,9, 10, 10aa-octahydro- 1a, 4a8-dimethyl-6- 
phenanthrol) and abietic acid (1,2,3,4,4a,4ba,5,6, 10, 10aa- 
decahydro- 18, 4a8- dimethyl- 7-isopropyl-1a@-phenanthrene- 
carboxylic acid). 

Treatment of methyl podocarpate diethyl phosphate 
with lithium in liquid ammonia gave a mixture of methyl 
1,2,3,4,4a,9,10, 10aa-octahydro- 1a, 4a8-dimethyl- 18-phe- 
nanthrenecarboxylate (I), 1,2,3,4,4a,9, 10, 10aq@-octahydro- 
1a,4a8-dimethyl-18-phenanthrenecarboxylic acid (II) and 
1,2,3,4,4a,9, 10, 10aqa-octahydro-1a,4a8-dimethyl- 18-phe- 
nanthrenemethanol., Lithium-liquid ammonia reacted with 
I, methyl oleanolate and methyl podocarpate affording the 
corresponding acids in good yields. Methyl 2,4,6-tri- 
methyl-benzoate and methyl 1,2,3,4,4a,9, 10, 10aa-octa- 
hydro-1f, 4a8-dimethyl-1a@-phenanthrenecarboxylate (ITI) 
suffered reduction to their corresponding alcohols. 

When 1,2,3,4,4a,9, 10, 10aa-octahydro- 18, 4a8-dimethyl- 
7-isopropyl-1 -phenanthrenecarbonitrile (IV) was heated 
with aluminum chloride and benzene the isopropyl group 
was cleaved giving 1,2,3,4,4a,9,10, 10aq@-octahydro-1f,4aa- 
dimethyl-1a-phenanthrenecarbonitrile (V). Oxidation of V 
with chromic oxide gave la-cyano-1,2,3,4,4a, 10aqa-hexa- 
hydro- 18, 4aa-dimethyl-9(10H)-phenanthrone, la-cyano- 
1,2,3,4,4a, 10aq-hexahydro- 18, 4a@-dimethy1-9, 10- phenan- 
threnedione (VI) and an acid C,¢Hi703N. 

Chromic oxide oxidation of I, III, IV, 3,4,4a,9,10,10a8- 
hexahydro-4a8-methyl-2(1H)-phenanthrone and 3,4,4a,9, 10, 
10aa-hexahydro-4a8-methyl-2(1H)-phenanthrone gave only 
the corresponding 7-ketones. 

The diketone VI readily formed an enolacetate which 
could be catalytically hydrogenated to 10a-acetoxy-1,2,3, 
4,4a,9,10,10a8-octahydro-18,4aa-dimethyl-1a-phenan- 
threnecarbonitrile. Pyrolysis of the latter acetate to the 
corresponding A°*-olefin and subsequent hydrogenation 
gave 1,2,3,4,4a,9, 10, 10a8-octahydro-1P,4aa-dimethyl-1a- 
phenanthrenecarbonitrile. 

Treatment of the acid chloride of II with sodium amide 





in liquid ammonia gave the corresponding amide. Dehy- 
dration of this amide with thionyl chloride afforded 1,2,3, 
4,4a,9, 10, 10aa-octahydro-1a,4a8-dimethyl- 18-phenan- 
threnecarbonitrile., 

Acetylation of I with aluminum chloride and acetyl 
chloride gave the 6-acetyl derivative. Oxidation of the 
acetyl compound with trifluoroperacetic acid gave methyl 
podocarpate acetate which was converted to podocarpic 
acid by hydrolysis with alkali and subsequent lithium- 
liquid ammonia treatment. 

Carbonation of 4,4a,9,10-tetrahydro-4a-methyl-2(3H)- 
phenanthrone with sodium triphenylmethyl and Dry Ice gave 
a mixture of 1-carbomethoxy-4,4a,9, 10-tetrahydro-2(3H)- 
phenanthrone (VII) and 3-carbomethoxy-4, 4a, 9, 10-tetra- 
hydro-4a-methyl-2(3H)-phenanthrone. 

Catalytic hydrogenation of VII in acid medium gave 
la-carbomethoxy-3,4,4a,9,10, 10aq@-hexahydro-4af-methyl- 
2(1H)-phenanthrone (VIII). 158 pages. $2.10. Mic 57-4501 


PART I: THE SYNTHESIS OF 1,10-(p-PHENYLENE)- 
3,3,8,8- TETRAMETHYL-5- HYDROXY-6-DECANONE. 
PART II: STUDIES PERTAINING TO THE SYNTHESIS 
OF A SEVEN-MEMBERED CYCLIC ACETYLENE. 
A, ATTEMPTED SYNTHESIS OF CYCLOHEPTYNE. 
B. ATTEMPTED SYNTHESIS OF 
3,3,7,7- TETRAMETHYLCYCLOHEPTYNE. 


(Publication No, 24,767) 


Fred Jaffe, Ph.D. 
Cornell University, 1957 


From the inspection of Fisher-Hirschfelder- Taylor 
models it is predicted that a polymethylene chain of eight, 
nine or ten atoms connecting the para positions of'a ben- 
zene ring is restricted to one face of the ring because of 
steric interaction of the chain with the aromatic carbon 
and hydrogen atoms. The model of 1,10-(p-phenylene)- 
3,3,8,8-tetramethyldecane (I) indicates that a considerable 
increase in steric hindrance is achieved by replacing some 
of the bridge hydrogen atoms by methyl groups. In this 
structure the introduction of one additional substituent on 
the aromatic ring creates dissymmetry andthe molecule 
should be resolvable into d- and l-isomers. 

Considerable effort has been made to synthesize and 
resolve a para bridged benzene structure, In furtherance 
of this aim the synthesis of 1,10-(p-phenylene)-3,3,8,8- 
tetramethyl-5-hydroxy-6-decanone (II) reported in Part I 
of this thesis was undertaken and accomplished. 

The Friedel-Crafts acelation of benzene with B,f- 
dimethylglutaric anhydride gave both y-benzoyl- 8, B-di- 
methylbutyric acid and the enol lactone derived from this 
acid. Both products were reduced smoothly by catalytic 
means to 6-phenyl-f,8-dimethylbutyric acid. Esterifica- 
tion with methanol, a second Friedel-Crafts acylation with 
y-carbomethoxy-§,8-dimethylbutyryl chloride, and cata- 
lytic reduction of the resulting ketodiester gave dimethyl 
p-phenylene-bis-(8,8-dimethyl- §-valerate). This diester 
‘was cyclized to II by an acyloin condensation. The ketol 
(II) is now available for use as an intermediate in the prep- 
aration of I. 

In Part II the results of several attempts to prepare a 
cyclic seven-membered acetylene are given. Neither 
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cycloheptyne nor 3,3,7,7-tetramethylcycloheptyne could be 
prepared because of difficulties arising in the preparation 
of intermediates required in the proposed synthesis. The 
synthesis to be used involved the base catalyzed oxidative 
decomposition of the dihydrazone of an a-diketone. The 
reaction of 1,2-cycloheptanedione with hydrazine gave only 
an oil that was not characterized. Only the monohydrazone 
of 3,3,7,7-tetramethyl-1,2-cycloheptanedione (III) could be 
prepared. The resistance to dihydrazone formation pre- 
Cluded attempts to introduce a triple bond into the ring. 
Diketone III was prepared by a previously reported seven- 
step synthesis from isobutyric acid, benzene and trimeth- 
ylene dibromide. Improved yields were obtained in sev- 
eral steps of the synthesis. 

147 pages. $2.00. Mic 57-4502 


THE STRUCTURE, STEREOCHEMISTRY 
AND REACTIONS OF B-ISOCAMPHOR 


(Publication No. 24,299) 


Claude Ivan Judd, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Eugene E, van Tamelen 


The bicyclic terpene alcohol, B-isocamphor, prepared 
by Duden (P. Duden and A. E. Macintyre, Ann., 313, 59 
(1900)) by the action of nitrous acid on camphenamine (II) 
(E. E. van Tamelen, W. F. Tousignant and P. E. Peckham, 
J. Am. Chem. Soc., 75, 1297 (1953); P. Duden and A, E. 
Macintyre, Ann., 313, 59 (1900)) has been shown to be anti- 
7-hydroxycamphene (I). Catalytic hydrogenation of I af- 
forded the saturated alcohol (anti-7-hydroxyisocamphane) 
(III), which on oxidation with chromium trioxide in pyridine 


HO_ _H H,N~__H 
CH, CH, 
CH 3 CH; 


I IT 


was converted to 7-ketoisocamphane (IV). This ketone 
underwent no deuterium exchange when treated with deute- 
rium oxide in deuteroethanol. Treatment with ethanedi- 
thiol and boron trifluoride etherate transformed the ketone 
into the ethylenethioketal which on desulfurization with 
Raney nickel afforded the known hydrocarbon isocamphane. 
Reduction of IV with either lithium aluminum hydride or 


O 
HD H if 
H H 
CH, CH, 
CH, —CH, 
CH, CH, 


III IV 





sodium borohydride produced syn-7-hydroxyisocamphane 
(V). This same alcohol was obtained by saponification of 
the acetate produced when IV was hydrogenated in acetic 
acid containing a few drops of hydrochloric acid over a 
platinum catalyst. Similarly B-isocamphor could be oxi- 
dized to 7-ketocamphene (VI) with chromium trioxide in 
pyridine. Reduction of VI with sodium borohydride yielded 
exclusively syn-7-hydroxycamphene (VII), while the action 
of sodium and wet ether or sodium and alcohol afforded a 
preponderance of the anti isomer, 8-isocamphor (1). 


y 


H ZCH, 


cu, 


H OH 


CH, CH 
CH, CH 


V VI 


3 
3 


A preliminary study has been made on the rates of 
solvolysis of the p-toluenesulfonate esters of I, V, and VII 
in acetic acid containing 1% acetic anhydride and 0.1 N in 
potassium acetate following the method of Winstein (S. Win- 
stein, C. Hanson and E. Grunwald, J. Am. Chem. Soc., 70, 
812 (1948)). The approximate acetolysis rate constants 
obtained were the following: syn-7-Camphenol p-toluene- 


sulfonate, Kiso 41° = 1.1x 107 hr.” ; anti-7-camphenol p- 


toluenesulfonate, Kiso +19 = 4.6 x 10~hr.~ 
phanol p-toluenesulfonate, kiaot 1° 1.5x10™~hr.~’. The 
product resulting from the acetolysis of anti-7-camphenol 
p-toluenesulfonate was the acetate with retention of con- 
figuration. However, the product obtained on solvolysis of 
syn-7-camphenol p-toluenesulfonate in either acetic acid 
or aqueous sodium bicarbonate was an allyl acetate or 
alcohol of unknown structure. This allyl alcohol on oxida- 
tion with manganese dioxide afforded an a, g-unsaturated 


carbonyl compound. 
CHO CO,H 


H OH 
CH, 
CH, 
H, 
VII VIII IX 


It was found that on treatment with aqueous ethanolic 
sulfuric acid, B-isocamphor is rearranged to 2,2,3-tri- 
methyl-3-cyclohexene-1-carboxaldehyde (VIII). The struc- 
ture of this product was established by silver oxide oxi- 
dation to the corresponding unsaturated acid (IX), which on 
catalytic reduction afforded the known 2,2,3-trimethyl- 
cyclohexane-1-carboxylic acid (R. N. Chakravarti, J. 
Chem. Soc., 1565 (1947)). The nuclear magnetic resonance 
spectrum of IX together with the ultraviolet absorption 
spectrum of the 2,4-dinitrophenylhydrazone of VIII served 
to establish the position of the double bond in these com- 
pounds, 78 pages. $2.00. Mic 57-4503 
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THE SYNTHESIS OF SOME SUBSTITUTED 
2,6-BIS-(2-PYRIDYL)-PYRIDINES 


(Publication No. 24,847) 


Thomas James Kasper, Ph.D. 
Temple University, 1957 


This work was undertaken to synthesize the previously 
unknown trisubstituted terpyridines; 2,6-bis-(4-phenyl-2- 
pyridyl)-4-phenylpyridine, 2,6-bis-(6-phenyl-2-pyridyl)- 
4-phenylpyridine and 2,6-bis-(4-ethyl-2-pyridy])-4-phenyl- 
pyridine in order that their properties and those of their 
metallic complexes could be studied. The preparation of 
4,4’-diethyl-2,2’-bipyridine and 4,4’-diphenyl-2,2’-bipyri- 
dine is also described. 

The reaction of 4-ethylpyridine with sodium amide in 
dimethylaniline afforded 2-amino-4-ethylpyridine, which 
on diazotization in 48% hydrobromic acid and excess free 
bromine yielded 2-bromo-4-ethylpyridine. The 2-bromo- 
4-ethylpyridine was converted to the nitrile by reaction 
with cuprous cyanide and this in turn to 2-acetyl-4-ethyl- 
pyridine by methylmagnesium iodide. The 2-acetyl-4- 
ethylpyridine was then converted to 2,6-bis-(4-ethyl-2- 
pyridyl)-4-phenylpyridine by reaction with benzaldehyde, 
ammonium acetate and ammonium hydroxide in a sealed- 
tube. 

In the preparation of 2,6-bis-(4-phenyl-2-pyridyl)-4- 
phenylpyridine and 2,6-bis-(6-phenyl-2-pyridyl)-4-phenyl- 
pyridine, 4-phenylpyridine and 2-phenyl-pyridine, respec- 
tively, were converted to their 2-cyano derivatives through 
the 2-amino and 2-bromo compounds in the same manner 
as the 4-ethylpyridine. In these cases conversion to the 2- 
acetyl derivatives by a methyl Grignard was found unsuc- 
cessful. The cyano. compounds were therefore converted 
to the carbethoxy derivatives by refluxing in saturated eth- 
anolic hydrogen chloride. The resulting 2-carbethoxy-4- 
phenylpyridine and 2-carbethoxy-6-phenylpyridine were 
condensed with ethyl acetate in the presence of sodium eth- 
oxide to form the corresponding substituted ethyl aceto- 
acetate derivatives. Hydrolysis with dilute hydrochloric 
acid yielded 2-acetyl-4-phenylpyridine and 2-acetyl-6- 
phenylpyridine which were condensed with benzaldehyde, 
ammonium acetate and ammonium hydroxide in the same 
manner as 2-acetyl-4-ethylpyridine, to yield the desired 
trisubstituted pyridines. The 2,6-bis-(4-phenyl-2-pyridyl)- 
4-phenylpyridine forms stable complexes with iron (11) and 
cobalt (11), both of which have unusual value in the trace 
element determination of these transition metals. The 
iron (11) complex, with a molecular extinction coefficient 
value of 30200 at 583 mu, is the most sensitive chelation 
reagent of its type at present known. 

From 2-bromo-4-ethylpyridine and 2-bromo-4-phenyl- 
pyridine an Ullmann reaction yielded the corresponding 
4,4’-diethyl-2,2’-bipyridine and 4,4’-diphenyl-2,2’-bipyri- 
dine. These will also be tested for metal-chelating prop- 
erties. 61 pages. $2.00. Mic 57-4504 





THE PREPARATION OF: 
A. FUSED TETRACYCLIC SYSTEMS CONTAINING 
THE 1,10-PHENANTHROLINE NUCLEUS. 
B. COMPOUNDS RELATED TO TERPYRIDINE 
CONTAINING A SYMMETRICAL TRIAZINE RING. 


(Publication No. 24,848) 


Emil Koft Jr., Ph.D. 
Temple University, 1957 


The preparations of several new phenanthroline and 
terpyridine type compounds, having the specific functional 
group N- C-C-N, are described. 

The synthesis of 5,6-cyclohexeno-1,10-phenanthroline 
was accomplished by a Skraup reaction on 5-amino-7,8,9, 
10-tetrahydrobenzo(f)quinoline. The unreported 5-amino- 
and 5-nitro-7,8,9,10-tetrahydrobenzo(f)quinolines, re- 
quired as intermediate compounds in the above synthesis, 
were prepared by the following series of reactions: ace- 
tylation of tetrahydronaphthalene; conversion of 2-acetyl- 
0,6, 7,8-tetrahydronaphthalene to the oxime; a Beckmann 
rearrangement of the oxime to the acetamido derivative; 
nitration followed by hydrolysis, yielding 2-amino-3-nitro- 
5,6,7,8-tetrahydronaphthalene; a subsequent Skraup re- 
action, forming the 5-nitro-7,8,9, 10-tetrahydrobenzo(f)- 
quinoline; reduction with stannous chloride to yield 5- 
amino-7,8,9,10-tetrahydrobenzo(f)quinoline. 

The preparation of 5,6-benzo-1,10-phenanthroline was 
achieved by a Yale modification of the Skraup reaction on 
5-aminobenzo(f)quinoline. The synthesis of the latter com- 
pound was accomplished by the method reported in the lit- 
erature. 3-Amino-2-naphthoic acid was obtained by the 
action of ammonia on 3-hydroxy-2-naphthoic acid. The re- 
sulting aminonaphthoic acid in a modified Skraup reaction 
formed 5-carboxybenzo(f)quinoline. Replacement of the 
carboxyl group by an amino group was accomplished by 
conversion of the acid to the methyl ester, treatment of the 
ester with hydrazine to form the hydrazide, reaction of the 
hydrazide with nitrous acid to form the azide, and decom- 
position and hydrolysis of the latter to yield 5-aminobenzo- 
(f)quinoline. 

Pyrido(2,3-f)-1,10-phenanthroline was synthesized by a 
Skraup reaction on 6-amino-1,7-phenanthroline, which was 
made according to the procedure found in the literature, as 
outlined below. 8-Hydroxyquinoline was coupled with di- 
azotized sulfanilic acid and the resulting crude azo dye re- 
duced to 5-amino-8-hydroxyquinoline, which was isolated 
as the sulfate. A modified Skraup reaction on the above 
quinoline sulfate yielded 6-hydroxy-1,7-phenanthroline. 
Treatment of this compound with ammonium hydroxide in 
an autoclave formed 6-amino-1,7-phenanthroline. 

A number of 4,6- disubstituted 2-amino-1,3,5-triazines 
were prepared by the condensation of 2-cyanopyridine and 
several substituted 2-cyanopyridines with guanidine. These 
included: 4,6-bis-(2-pyridyl), from 2-cyanopyridine; 4,6- 
bis-(4-ethyl-2-pyridyl), from 4-ethyl-2-cyanopyridine; 
4,6-bis-(4-phenyl-2-pyridyl), from 4-phenyl-2-cyanopyri- 
dine. 

The preparation of 2,4,6-tris-(2-pyridyl)-1,3,5-triazine 
was accomplished by the trimerization of 2-cyanopyridine 
using sodium hydride as the catalyst. 

The reaction of 8-amino-6-methoxyquinoline with acro- 
lein and phosphoric acid gave a poor (4%) yield of 5-meth- 
oxy-1,10-phenanthroline. The melting point (114-115) of 
the above product was ten degrees higher than that reported 
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for this compound when made from 5-chloro-1,10-phenan- 
throline by the replacement of the chloro group by meth- 
oxyl. 

The expected 5-hydroxy-6-aza-1,10-phenanthroline 
was not formed when 4,5-diazafluoren-9-one was reacted 
with sodium azide in sulfuric acid at 0° and 35°. No ap- 
parent reaction had taken place, with approximately 85% of 
the unchanged starting material being recovered. 

All the above 1,10-phenanthrolines give a red complex 
with iron(II), while the iron(II) complexes of the (2-pyridyl) 
triazine derivatives are blue. 

74 pages. $2.00. Mic 57-4505 


PREPARATION AND CHEMISTRY OF SOME NEW 
ORGANO-FUNCTIONAL SILANES AND SILOXANES 


(Publication No. 24,023) 


Robert Henry Leitheiser, Ph.D. 
The Pennsylvania State University, 1957 


The reaction of chloromethylmethyldiethoxysilane with 
diethyl sodiomalonate has been successfully used as a 
starting point for making a new class of organo-functional 
siloxanes in which the organo-functional group is in the 
middle of the molecule instead of functioning as an end- 
blocking group. Hydrolysis and decarboxylation of the re- 
sultant diethyl methyldiethoxysilylmethylmalonate gave 
methyl- 8-carboxyethylpolysiloxane, which was cleaved to 
B-methyldichlorosilylpropionyl chloride using thionyl chlo- 
ride and anhydrous hydrogen chloride. Equilibration of 
methyl- 8-carboxyethylpolysiloxane with hexamethyldisil- 
oxane and sulfuric acid gave 2,2,4,6,6-pentamethyl-3,5- 
dioxa-4-(8-carboxyethyl)-2,4,6-trisilaheptane, which formed 
4-trimethylsilyloxy-4-sila-y-valeropolylactone on heating 
and 4-trimethylsilyloxy-4-sila-y-valeromonolactone on 
treatment with a 1/1 mole ratio of thionyl chloride in the 
presence of excess pyridine. 

Treatment of methyl-8-carboxyethylpolysiloxane with 
thionyl chloride and ethanol gave methyl-f-carbethoxy- 
ethylpolysiloxane. Subsequent equilibration with hexa- 
methyldisiloxane and sulfuric acid gave a series of tri- 
methylsilyloxy-ended methyl-f8-carbethoxyethylpolysil- 
oxanes. The first member of the series, 2,2,4,6,6-penta- 
methyl-3,5-dioxa-4-(8-carbethoxyethy]l)-2,4,6-trisilahep- 
tane gave no reaction with anhydrous ammonia, liquid 
ammonia or concentrated ammonium hydroxide, but gave 
rearrangement to polysiloxanes on treatment with alco- 
holic sodium hydroxide or glacial acetic acid. Good yields 
of ethyl B-methyldichlorosilylpropionate were obtained 
from the cleavage of methyl-f8-carbethoxyethylpolysiloxane 
and 2,2,4,6,6-pentamethyl-3,5-dioxa-4-(8-carbethoxyethyl)- 
2,4,6-trisilaheptane with thionyl chloride and hydrogen 
chloride. 

Stepwise addition of ethanol to B-methyldichlorosilyl- 
propionyl chloride gave ethyl B-methyldichlorosilylpro- 
pionate, ethyl B-methylchloroethoxysilylpropionate and 
ethyl B-methyldiethoxysilylpropionate. A good yield of the 
latter compound was prepared by slowly adding ethyl B- 
methyldichlorosilylpropionate to a hot solution of ethanol 
and pyridine. An alternate approach to the preparation of 
ethyl B-methyldiethoxysilylpropionate was through the ace- 
toacetic ester synthesis. Using chloromethylmethyldi- 





ethoxysilane in the presence of a slight excess of sodium 
gave ethyl B-methyldiethoxysilylpropionate directly, 
whereas the use of iodomethylmethyldiethoxysilane with a 
slight deficiency of sodium gave ethyl methyldiethoxysilyl- 
methylacetoacetate. Treatment of the latter compound with 
sodium ethoxide gave ethyl B-methyldiethoxysilylpropion- 
ate. Treatment of ethyl B-methyldiethoxysilylpropionate 
with thionyl chloride and quinoline gave a good yield of 
ethyl B-methyldichlorosilylpropionate. 

Hydrogen chloride in the presence of thionyl chloride 
was found to be an excellent reagent for cleaving organo- 
functional siloxanes to the corresponding dichlorosilanes. 
This was in marked contrast with the inability to prepare 
dimethyldichlorosilane by this procedure. 

Acetyl chloride and butyryl chloride react readily with 
ethoxysilanes to remove one ethoxy group giving a mono- 
chlorosilane and the corresponding ester. In a similar 
manner thionyl chloride in the presence of a catalytic 
amount of quinoline was used to prepare mono- and di- 
chlorosilanes from ethoxysilanes. In the absence of quino- 
line no sulfur dioxide was evolved, and the reaction did not 
go to completion. A third ethoxy group could be removed 
by bubbling hydrogen chloride into a hot thionyl chloride 
solution of the silane. In this manner methyltriethoxysilane 
was converted to methyltrichlorosilane in good yield. 

167 pages. $2.20. Mic 57-4506 


I. THE STRUCTURE OF CHLORETYL. 
Il, SYNTHESIS, PROPERTIES AND CLASSICAL 
AND NON-CLASSICAL REACTIONS OF SOME 
1,2-DIKETONES IN MEDIUM-SIZED RING SYSTEMS. 


(Publication No. 23,350) 


John Clayton Little, Ph.D. 
University of Tlinois, 1957 


PART I. 


The reaction’ of chloral with biacetyl in the presence 
of piperidinium acetate as a catalyst leads to a colorless, 
completely saturated product, C,H,0O,Cl,, which has been 
isolated as two isomeric forms: an a-isomer capable of 
existing in readily interconvertible dimorphic forms, and 
a B-isomer in lower yield. As a convenience, the name 
“chloretyl” (klorétél) has been proposed for these prod- 
ucts, or specifically, “a-chloretyl” and *f8-chloretyl.” 

Spectral and chemical evidence has been presented to 
establish the structure of chloretyl as 3,7-di(trichloro- 
methy1)-2,6-dioxabicyclo[3.3.0]octane-1,5-diol’. Stereo- 
chemical considerations have resulted in tentative assign- 
ment of the syn-cis-syn configuration to a-chloretyl and 
the syn-cis-anti configuration to 6-chloretyl. 

Preliminary studies indicate that a-chloretyl has a 
potent narcotic effect upon injection into houseflies, al- 
though its insolubility apparently precludes practical in- 
secticidal applications. Further investigation seems war- 
ranted in view of its structural relationship with many of 
the common insecticides. Several structures are proposed 
which are of possible interest in this respect. 


PART IL. 
Recent interest in the properties of medium-sized ring 
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systems and the observation of transannular reactions has 
prompted further studies involving compounds which may 
potentially undergo transannular reactions, One such sys- 
tem consists of the dibenzylidene derivatives of the 
readily-available cycloalkane-1,2-diones. Investigations 
with this series also allows study of the physical proper- 
ties of both the unsaturated diketones and the precursor 
cycloalkanediones, thereby furnishing a wealth of data from 
which an explanation of the variations in properties with 
ring size can be surmised. 

As background for these studies there has been pre- 
sented a fairly complete review of the chemistry and prop- 
erties of aliphatic 1,2-diketones, as well as a summary of 
previously observed effects of ring size upon physical or 
chemical properties. 

An explanation for effects of ring size in the medium- 
sized ring series is offered. This explanation is based on 
the assumption that hydrogen-hydrogen repulsion interac- 
tions cause an expansion of the ring angles in the cycle, 
with a corresponding change in the strength and character 
of the bonds around the atoms which are part of the ring. 
Thus, it is believed that the internal bond angle of the car- 
bonyl carbon in cyclodecanone is expanded to an angle 
somewhat greater than the 120° regarded as normal for 
trigonal sp’ hybridization. 

The piperidine-catalyzed condensation of benzaldehyde 
with cyclic 1,2-diketones ranging in size from seven to 
fourteen carbons in the ring has been found to yield stable, 
intermediate diaminodiketones, in addition to the 3,n-di- 
benzylidenecycloalkane- 1,2-diones (n = ring size). Trace 
quantities of the tricyclic aldols of the 2,3-diketones were 
also isolated. 

Treatment of 3,10-dibenzylidenecyclodecane-1,2-dione 
with palladium under isoaromatization conditions has been 
found to yield hydrogenation and/or disproportionation 
products. Two of the products representing about 70% of 
the total recovered material are the result of transannular 
reactions of a unique variety. The product mixture con- 
sists of approximately 61% of the enol, 9-hydroxy-7, 10-di- 
benzylbicyclo[5.3.0]-10-decen-8-one; 27% 3,10-dibenzyl- 
cyclodecane-1,2-dione; 9% of the diketone, 8-benzyl-11- 
phenylbicyclo[6.2.1]-hendecane-9,10-dione; and 3% of 
unidentified light blue hydrocarbon mixture. Suggestions 
for further studies with this system and others which may 
lead to transannular reactions are proffered. 

247 pages. $3.20. Mic 57-4507 
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THE SYNTHESIS OF 
1,2,4,2H-THIADIAZINE-3,5( 4H, 6H)- DIONE- 1, 1-DIOXIDE 


(Publication No. 22,089) 
Louis Locatell, Jr., Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Ralph L, Shriner 


The purpose of this investigation was to study the prep- 
aration, properties and reactions of 1,2,4,2H-thiadiazine- 
3,5(4H,6H)-dione, 1,1,-dioxide (I) because of its structural 





similarity to barbituric acid (II). The substitution of a sul- 
fonyl function for a carbonyl group would be expected to 
bring about interesting changes in chemical and, perhaps, 
physiological properties. 


n 
F De, 
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The desired compound (I) has been prepared by the 
following sequence of reactions: 


A. HO.SCH,cooH —FOC! 





3» ClO,SCH,COCI 
H,O 





C10,SCH,COC1 +> ClO,SCH,COOH 


1.NH, 
2.H+C,H,OH 


H,NO,SCH,COOC,H, ~-Y y,.NCONO,SCH,COOC,H, K 


H,NCONO,SCH,CO,C,H,.K —— >I 


Compound I[ had the following properties: soluble in 
water and ethanol; insoluble in ether, tetrahydrofuran and 
benzene; pKa 1.2; no absorption in the untra-violet region 
of the spectrum in acid, neutral or basic medium. 

Compound I reacts with bromine, giving bromine- 
containing crystalline products. No product could be iso- 
lated from the reaction of I with lithium aluminum hydride 
or with Raney nickel. 

Two previous workers have reported syntheses of I. 
Rylander and Campaigne (J. Org. Chem., 15, 249 (1950)) 
reported the preparation of I by the reaction of chlorine 
with 2-imino-4-thiazolidone. Dickey (U.S. Pat. 2,466,396, 
April 5, 1949; C.A., 43, P4868c (1949)) reported the syn- 
thesis of I by the ring closure of ethyl ureidosulfonylace- 
tate. A comparison of these compounds with the compound 
prepared in the present work has been made. The product 
described by Rylander and Campaigne is different from 
that prepared in this work. 

As alternate syntheses of I the following reactions were 
examined: diethyl carbonate and sulfoacetic acid diamide 
in the presence of sodium; the diamide and ethyl chloro- 
formate; heating sulfamylacetylurea, None of these at- 
tempts was successful. 

In the course of this study the reactions of chlorosul- 
fonylacetic acid were investigated. Bodendorf and Senger 
(Ber., 72, 571 (1939)) believed that sulfoacetyl chloride 
was formed from the partial hydrolysis of chlorosulfonyl- 
acetyl chloride. That at least some chlorosulfonylacetic 
acid is formed was proved by the reaction of the hydrolysis 
product with sodium phenoxide to give phenyl sulfonato- 
acetic acid. 





Cl0,SCH,COOH H,NO,SCH,COOC.H, 








Ce H;ONa 





Cl02.SC H,CO2H »> C,H,O,SCH,CO,H 

and by the reaction of the monoacid chloride with ammonia 
and ethanol to give ethyl sulfamylacetate as shown in equa- 
tion C above. 66 pages. $2.00. Mic 57-4508 
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THE SYNTHESIS OF SOME 4,4’-DISUBSTITUTED 
2,2’-BIPYRIDINES 


(Publication No. 24,849) 


Gerhard Maerker, Ph.D. 
Temple University, 1957 


A number of new 4,4’-disubstituted 2,2’-bipyridines 
were synthesized in order to permit a study of the effects 
of different substituents in the 4,4’-positions of 2,2’-bi- 
pyridine on the properties of the complex of the base with 
iron (II). 

Reaction of 2,2’-bipyridine in acetic acid with 30% hy- 
drogen peroxide gave 2,2’-bipyridine-1,1’-dioxide, which 
was nitrated, using a mixture of concentrated sulfuric acid, 
fuming sulfuric acid and fuming nitric acid, to obtain 4,4’- 
dinitro-2,2’-bipyridine-1,1’-dioxide. The latter compound 
was used as starting material in a number of reactions in 
which the nitro groups were displaced by various func- 
tional groups. Reaction of 4,4’-dinitro-2,2’-bipyridine- 
1,1’-dioxide with acetyl chloride and with acetyl bromide 
gave 4,4’-dichloro-2,2’-bipyridine-1,1'-dioxide and 4,4’- 
dibromo-2,2’-bipyridine-1,1’-dioxide, respectively. 4,4’- 
Dimethoxy-2,2’-bipyridine-1,1’-dioxide and 4,4’-diethoxy- 
2,2'-bipyridine-1,1’-dioxide were obtained by the action of 
sodium methoxide and sodium ethoxide on 4,4’-dinitro- 
2,2'-bipyridine-1,1’-dioxide, using an excess of the re- 
spective alcohols as solvents.. 4,4’-Diphenoxy-2,2’-bipyri- 
dine-1,1’-dioxide was prepared by this method from the 
same starting material, but the use of nitrobenzene as sol- 
vent gave better results than the use of excess phenol. 

The reaction of 4,4’-dichloro-2,2’-bipyridine-1,1’- 
dioxide with aqueous diethylamine in a sealed tube resulted 
in the formation of 4,4’-diethylamino-2,2’-bipyridine-1, 1’- 
dioxide. 

In general, the reduction of the 4,4’-disubstituted 2,2’- 
bipyridine-1,1’-dioxide intermediates to the corresponding 
free bases was accomplished by treatment of the former 
with phosphorus trichloride in chloroform. This method 
was applied successfully to the preparation of 4,4’-dinitro- 
2,2’-bipyridine, 4,4’-dichloro-2,2’-bipyridine, 4,4’-di- 
bromo-2,2’-bipyridine, 4,4’-dimethoxy-2,2’-bipyridine, 
4,4’-diethoxy-2,2’-bipyridine, 4,4’-diphenoxy-2,2’-bipyri- 
dine, and 4,4’-diethylamino-2,2’-bipyridine. 

Reduction of 4,4’-dinitro-2,2’-bipyridine-1,1’-dioxide 
with iron powder in acetic acid gave 4,4’-diamino-2,2’-bi- 
pyridine. The latter compound was also prepared by the 
oxidation with neutral potassium permanganate of 4,4’-di- 
methyl-2,2’-bipyridine, esterification of the acid with eth- 
anol in the presence of large amounts of sulfuric acid to 
give diethyl 2,2’-bipyridine-4,4’-dicarboxylate, conversion 
of the diester to 2,2’-bipyridine-4,4’-dicarboxamide with 
alcoholic ammonia and finally, treatment of the diamide 
with sodium hypobromide. The second method conclu- 
sively established the amino groups, and therefore also 
the nitro groups, as 4,4’-substituents. 

All of the 4,4’-disubstituted 2,2’-bipyridines were 
crystalline solids which melted sharply and without de- 
composition, usually below 200°. All formed complexes on 
contact with iron (II) ion. On the other hand, the corre- 
sponding 1,1’-dioxides had high, indefinite melting points 
which were accompanied by extensive decomposition. As 
expected, none of the 1,1’-dioxides gave a positive ferroin 
test. 

Contrary to the findings of another laboratory, no 





evidence could be detected indicating that the reaction of 
hydrogen peroxide with 1,10-phenanthroline in acetic acid 
yields 1,10-phenanthroline-1,10-dioxide. The only pure 
product isolated from the reaction mixture was 1,10-phe- 
nanthroline- 1-oxide. 84 pages. $2.00. Mic 57-4509 


SOME CYCLIZATION REACTIONS OF CARBODIIMIDES 
(Publication No. 24,771) 


James Richard Michael, Ph.D. 
Cornell University, 1957 


Carbodiimides are prepared from the corresponding 
N,N’-disubstituted thioureas using a variety of dehydro- 
sulfurization agents, such as, mercuric oxide,* lead oxide 
or basic sodium hypochlorite solution.” Carbodiimides 
containing branched alkyl groups are quite stable” but 
those with primary alkyl groups or aromatic groups poly- 
merize readily. 

Even though the first known synthesis of a carbodiimide 
was performed by Weith’ in 1874, very little of the chemis- 
try of carbodiimides was investigated until recent years. 
In work carried out at Cornell®* in 1952-1954, it was found 
that diisopropyl- and dicyclohexylcarbodiimide react with 
salicylic acid to form cyclic benzoxazine derivatives (I, 
R=isopropyl- and cyclohexyl-, respectively) and the cor- 
responding disubstituted urea (II). 


O 
I 


& @. OH . R-N=C=N-R—> 
H 


+ R-NH-CO-NH-R 
II 


This study has been concerned with the effect of vari- 
ations of the substituents in the carbodiimides and in the 
salicylic acids on the ease of reaction and the structure of 
the reaction products. With this aim di-t-butyl-, diphenyl-, 
methyl-t-butyl-, methylcyclohexyl-, phenyl-t-butyl-, and 
hexamethylene-bis-isopropylcarbodiimide were synthe- 
sized, 

It was found that the substituents of the carbodiimides 
have a marked influence on both the ease of reaction and the 
structure of the reaction product. The steric effect of the 
bulky substituents in the carbodiimides can be shown in the 
reactions of di-t-butyl-, methyl-t-butyl- and phenyl-t- 
butyl carbodiimides, Di-t-butylcarbodiimide does not re- 
act with salicylic acids while methyl-t-butyl- and phenyl- 
t-butylcarbodiimide reacted only at elevated temperatures. 
A mixture of the imino- and oxo-benzoxazines was isolated 
from the reaction of methyl-t-butylcarbodiimide and sali- 
cylic acid. Phenyl-t-butylcarbodiimide and salicylic acid 
reacted to give only salicylanilide. 

Diphenylcarbodiimide yielded only N,N’-diphenylurea 
when reacted with salicylic acid but with thiosalicylic acid 
both the urea and N,N’-diphenyl-2-imino- 1,3-benzthiazine- 
4-one were isolated. 

Methylcyclohexylcarbodiimide reacted with thiosalicylic 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 


2821 





acid in a manner analogous to dicyclohexylcarbodiimide, 
yielding both N-methyl-N’-cyclohexylurea and the imino- 
benzothiazine-4-one, 

A marked selectivity was observed with respect to the 
ring closure. Only one of the two possible benzoxazines 
was obtained in each example of the reaction of an unsym- 
metrical carbodiimide with a salicylic acid. The structure 
of the benzoxazine formed was always that in which the 
acyl group was attached to the less basic nitrogen atom. 
For example, the reaction of methyl-t-butylcarbodiimide 
yielded 3-methyl-2-(t-butylimino)-1,3-benzoxazin-4-one. 
Protonation of the carbodiimide on the nitrogen having the 
higher electron density followed by attack and ‘subsequent 
rearrangement of the acyl group to the less basic nitrogen 
prior to cyclization would explain this result. 

Anthranilic acid and carbodiimides did not yield the 
desired quinazolines but these could be obtained from the 
reaction of N-methylanthranilic acid with dicyclohexyl-, 
diethyl-, and diphenylcarbodiimide; for example, 1-methyl- 
2,3-dicyclohexyl-2-imino- 1,3-quinazolin-4-one. 

Ketene dimer reacted with carbodiimides to give cyclic 
products, 2-imino-1,3-oxazin-4-ones, but n-butylketene 
dimer did not yield oxazine derivatives. 

95 pages. $2.00. Mic 57-4510 
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LOW-MELTING ORGANOSILICON MONOMERS 
OF HIGH MOLECULAR WEIGHT 


(Publication No. 23,162) 


David Harry Miles, Ph.D. 
Iowa State College, 1957 


Supervisor: Professor Henry Gilman 


A study was undertaken in an effort to produce high- 
molecular weight organosilicon monomers, The U. 8, Air 
Force (through the agency of the Materials Laboratory, 
Wright Air Force Development Center, Wright-Patterson 
Air Force Base, Ohio) is interested in these and related 
compounds for potential use as thermally-stable, radiation- 
resistant hydraulic fluids and lubricants over a wide tem- 
perature range. Also, some correlations concerned with 
the effect of various aryl, alkyl and aralkyl groups on the 
melting points and thermal-stabilities of organosilicon 
compounds containing these groups were made. A brief 
review was made of the recent literature related to tetra- 
organosilanes containing groups similar to those incorpo- 
rated into the new compounds which were synthesized. 

Included in the Experimental part of the thesis are 
preparations for approximately seventy organosilicon com- 
pounds, most of which are new to the literature. These 
compounds were prepared in order to meet the previously 
stated objectives; organosilicon compounds of several gen- 
eral classes have been included. Some trialkylsilanes 





(Si-H compounds) and chlorosilanes were prepared as in- 
termediates for the synthesis of other organosilicon com- 
pounds, A large number of tetraalkyl-, trialkylaryl-, di- 
alkyldiaryl- and alkyltriarylsilanes were prepared in which 
the alkyl groups were either long-chained n-alkyl or aral- 
kyl groups, and the aryl groups were chosen from the 
phenyl, halophenyl, phenoxyphenyl, biphenyly] or tolyl 
groups. Most of these compounds were not too favorable 
since the long-chained n-alkyl or aralkyl (except benzyl) 
groups did not give organosilicon compounds which were 
stable above 480° C in orienting tests. 

In addition to the compounds already mentioned, sev- 
eral (oxydiphenylene)bis[silane] and biphenylenebis| silane] 
compounds were made. The most promising compound 
prepared was (oxydi-p-phenylene)bis[tribenzylsilane] which 
volatilized in a thermal screening test at 530-540° C, 

The preparation of cyclohexyltriphenylsilane was 
studied in some detail since earlier work’ had shown that 
the compound could not be obtained by two different 
methods. The author was able to prepare cyclohexyltri- 
phenylsilane by two methods, different from those tried by 
other workers, as well as to substantiate the failure of the 
other methods to yield the desired compound. 

201 pages. $2.65. Mic 57-4511 
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REACTIONS OF PHENOXAZINE 
AND SOME OF ITS DERIVATIVES 


(Publication No. 23,163) 


Leonard Oro Moore, Ph.D. 
Iowa State College, 1957 


Supervisor: Professor Henry Gilman 


The relative directive influence of the nitrogen and the 
oxygen in phenoxazine on electrophilic substitution re- 
actions was studied, In all reactions performed, except 
metalation, the nitrogen has the greater directive influ- 
ence. The discussion contains correlations of phenoxazine 
with some related heterocycles. 

Phenoxazine, 10-ethyl-, and 10-acetylphenoxazine are 
easily dinitrated in the 3- and the 7-positions, as shown by 
interconversion and comparison to the known, 3,7-dinitro- 
10-acetylphenoxazine, Phenoxazine is easily oxidized and 
so the yield of nitration product was not as high for this 
compound as it was for the 10-substituted compounds. 

Phenoxazine reacts with bromine to produce phenox- 
azonium bromide, which reacts further with bromine to 
give complex bromo substituted compounds. Phenoxazine 
with three moles of bromine yielded a compound which has 
been assigned the structure: 3,7-dibromophenoxazonium 
bromide hydrobromide. The use of twelve moles of bro- 
mine with one of phenoxazine yielded a compound contain- 
ing six atoms of bromine, possibly 1,3,7,9-tetrabromophe- 
noxazonium bromide hydrobromide. 10-Ethyl- and 10- 
phenylphenoxazine are brominated easily by either bromine 
or N-bromosuccinimide to produce derivatives probably 
substituted in the 3-position. The preparation of 3,7-di- 
bromo-10-ethylphenoxazine was carried out and the ethyl 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2822 CHEMISTRY 





group removed by hydriodic acid to give a compound iden- 
tical with that formed in the reduction of 3,7-dibromophe- 
noxazonium bromide hydrobromide by lithium aluminum 
- hydride. 10-Acetylphenoxazine brominates only with diffi- 
culty either by bromine or by N-bromosuccinimide, and 
with bromine it undergoes cleavage of the acetyl group. 
Phenoxazine, 10-ethyl-, and 10-phenylphenoxazine 
metalate relatively readily with n-butyllithium to give, on 
carbonation, carboxylic acids probably substituted in the 
4-position. Some attempts were made to prove the struc- 
tures of the acids, but these were unsuccessful. 
Boronic acids of 10-ethyl- and 10-phenylphenoxazine 


were prepared in the same manner as the carboxylic acids. 


Attempts to prepare benzeneboronic acid from organo- 
metallic reagents less reactive than lithium or Grignard 
reagents by reaction with butyl borate did not give good 
yields. 

Aryl mercury compounds were reacted with boron tri- 
chloride at room temperature and atmospheric pressure to 
give, after hydrolysis, a reasonably good yield of benzene- 
boronic acid. Hydroxy and amino groups aid the displace- 
ment of the borono group and when these were present in 
the aryl-mercury compound, no boronic acid could be iso- 
lated, The carboxyl group deactivated the ring sufficiently 
that no displacement of the mercury occurred, Three azo 
dyes containing boron were prepared for testing in brain 
tumor therapy. 114 pages. $2.00. Mic 57-4512 


THE SYNTHESIS OF A POLYAMPHOLYTE 
OF REGULAR STRUCTURE 


(Publication No, 23,361) 


Wendell William Moyer, Jr., Ph.D. 
University of Illinois, 1957 


A polyampholyte containing unequivocally regular, iso- 
lated amphoteric units of the structure shown below has 
been prepared. 


-S-(CH,).-S-(CH),);- agg gaa 
OH NH, 


The synthesis was accomplished in the following man- 
ner. Diethyl adipate was cyclized by a Dieckmann conden- 
sation to ethyl cyclopentanone-2-carboxylate. The 2-allyl 
derivative of this intermediate was then made and isomer- 
ized to the 5-allyl compound, A second allyl group was in- 
troduced into the 2 position and the diallyl compound was 
opened to diethyl 2,5-diallyladipate. Partial saponification 
of the diester, followed by formation of the acid chloride 
and conversion to the amide yielded ethyl 2,5-diallyladi- 
pamate. A Hofmann hypobromite degradation of this ester 
amide gave the ester carbamate monomer. 


. 


H 
bu, H, 
H—CH,CH,—CH 
i" C,H, NH 
b0,c,H, 





Copolymerization of this monomer with hexamethylene- 
dithiol, followed by hydrolysis of the resulting polymer 
yielded the polyampholyte. A polymer in the molecular 
weight range of 10,000 to 15,000 g./mole was obtained. 

Attempts to prepare a monomer from €-caprolactam 
which could be polymerized to give a similar polyampho- 
lyte of regular structure were unsuccessful, A number of 
derivatives of e-caprolactam were prepared in these un- 
successful efforts and are reported. 

2,5-Diallylcyclopentanone was synthesized by pyrolysis 
of ethyl cyclopentanone-2,5-diallyl-2-carboxylate. Efforts 
to prepare the monomer, 1,4-diallyl- 6-valerolactam, from 
2,0-diallylcyclopentanone by. a Schmidt reaction using hy- 
drazoic and sulfuric acids gave unsatisfactory results. 

116 pages. $2.00. Mic 57-4513 


PART I, PREPARATION OF DIMALEIMIDES. 
PART I], ALDEHYDE DERIVATIVES 
OF m-BENZENEDISULFONYLHYDRAZIDE, 


(Publication No. 24,562) 


Ira Arthur Murphy, Ph.D. 
Indiana University, 1957 


Major Professor: Dr. John H. Billman 


Part I 


The purpose of this investigation was to synthesize a 


representative series of dimaleamic acids and dimaleim- 
ides for possible use in producing polymers. 

In order to prepare the dimaleamic acids, a diamine 
was allowed to react with maleic anhydride, usually in 
chloroform solution. This method was used to prepare 
thirteen dimaleamic acids. Eleven of these were new com- 
pounds while the other two had been reported but no evi- 
dence was given that they had been isolated. 

For the synthesis of the dimaleimides, the crude di- 
maleamic acids were subjected to a ring closure proce- 
dure using acetic anhydride and fused sodium acetate. In 
this manner, twelve new dimaleimides were prepared and 
characterized. 


Part II 


m-Benzenedisulfonylhydrazide was investigated as a 
reagent for the characterization of aldehydes. 

The reagent was used for the preparation of derivatives 
of cinnamaldehyde, salicylaldehyde, 2,4-dichlorobenzalde- 
hyde, and 2,3-dimethoxybenzaldehyde; these derivatives 
are satisfactory for use in characterization. Veratralde- 
hyde, vanillin, n-nonyl aldehyde, citronellal, and 2-ethyl- 
hexaldehyde did not give derivatives which are satisfactory 
for identification purposes. 

It is concluded that m-benzenedisulfonylhydrazide is 
not satisfactory as a general reagent for the characteri- 
zation of aldehydes. 85 pages. $2.00. Mic 57-4514 
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PART I. THE STUDY OF FLUORINATED KETONES 
AND ORGANIC IODOFLUORIDES. 
PART II, THE STUDY OF THE MECHANISM 
OF THE POLYMERIZATION OF 2-PYRROLIDONE. 


(Publication No. 22,623) 


Rudolf Edmond Noble, Ph.D. 
University of Colorado, 1956 


Supervisors: Professors Joseph D. Park 
and John R. Lacher. 


The preparation of fluorinated ketones was undertaken 
in the hope of synthesizing compounds which might lead to 
polymers suitable for use as lubricants, hydraulic fluids, 
greases etc. in the Jet field. A variety of ketones of the 


type eee ee where n = 1,2 and 3 and R 

= methyl and ethyl, were prepared by the action of RMgBr 
on Cl(CF,CFCl1),CF,COOH. These ketones can be dechlo- 
rinated to yield compounds which readily polymerize, as 


0 
shown by CF,=CFCF,CFCICF,-C-CH;. Ketones of the type 


> o where R; = CF,- and CF,CF,- and R = methyl, 
ethyl and allyl, were also prepared here by the action of 
RMgX on RsCOOH or ReCOONa, It was found that in the 


preparation of ee SC H=CH., that a mixture of this 


O 
and the isomer CF, -C-CH=CHCH, was obtained, Further- 
more, on standing, the former reverted almost entirely to 
the more stable latter isomer. Yields of methyl ketone 
were about 24%, but those of the ethyl were much lower 
due to the concurrent formation of reduction products. 


The chlorination of tn ain in the presence of 
actinic light was carried out, whereupon 24.7% yield of the 
monochloro product was obtained. This compound was 


tentatively assigned the structure ~~ Pap on 


basis of the highly electronegative re | group tending 

to deactivate the a-carbon in partaking of free radical 
chlorination and on stereochemical considerations. The 
reaction between phenylmagnesium bromide and perfluoro- 
acrylonitrile was shown to yield perfluorovinylphenyl ke- 
tone in poor yield. This is probably due to the extremely 
rapid rate of polymerization of this product in the subse- 
quent work up. Fortunately, enough was obtained to char- 
acterize this compound via the 2,4- Dinitrophenylhydrazone. 

In continuing the free radical studies of organic Iodo- 
fluorides carried out in this laboratory, the thermal and 
photochemical reactions of 1-chloro-2-iodo-1,1-difluoro- 
ethane were carried out with propylene, 2-butene and iso- 
butylene in the presence of peroxides. The best yield of 
mono-addition product was given by propylene, and the 
competing polyaddition occurs to any appreciable extent 
only in the case of the 2-butene reaction. The photochemi- 
cal method of reaction gave better yields in each case over 
the thermal method. 

The reaction of CICF,CFCICH,CH,I with magnesium 
under Grignard conditions was carried out. However, the 
only new compound isolated, on the subsequent hydrolysis 
and work up, was the Wurtz coupling product, 





CICF,CFCI(CH,),CFCICF,Cl. The reaction of 1-chloro-2- 
iodo-1,1-difluoroethane with phenylmagnesium bromide 
was found to yield the disproportionation products of phenyl 
iodide, 1,1-difluoroethylene and magnesiumbromochloride. 

The methyl ester of CICF,CFCICF,COOH was prepared 
in excellent yield. The dechlorination of this ester oc- 
curred smoothly in refluxing ethanol in the presence of 
zinc Chloride as a catalyst. The resulting compound was 
isolated and identified; it should find use as a monomer. 

In a recent U. S. Patent 2-pyrrolidone has been re- 
ported to be successfully polymerized to produce high mo- 
lecular weight products. However, the methods given for 
polymerization do not seem to lend themselves to com- 
mercial utilization, nor do some of the polymers stand up 
to specification for uses as coatings, films, fibers, fila- 
ments, etc. This study was undertaken in order to postu- 
late the reactions that occur during the polymerization. 
The effect of various “activators,” which greatly increased 
the rate of polymerization, were observed and accounted 
for. It is hoped that by understanding the mechanism of 
the process, better methods of producing better polymer 
may be implemented. 100 pages. $2.00. Mic 57-4515 


THE GEOMETRY OF FIVE-MEMBERED RINGS 
(Publication No, 23,627) 


Nancy Pearson, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Frederick V. Brutcher 


The conformational isomers of 3-chlorocamphor were 
prepared, The measurement of their carbonyl absorption 
frequency in the infrared made possible the deduction that 
cyclopentanone is nonplanar. 

A kinetic study of the base-catalysed epimerization of 
the conformational isomers of 3-chlorocamphor was car- 
ried out, the results of which confirm a recent proposal 
that the stereochemistry of ketonization of enols (or enoli- 
zation of ketones) is determined by a preferential attack of 
the proton donor (or proton acceptor) on the less hindered 
side of the enolic double bond. 

A parameter was found which indicates for bromo and 
chloro ketones a bisectional angle made by the carbonyl 
group with the halogen (in projection). The parameter has 
been tested with several compounds and appears to have 
general applicability. It is limited by the precision and 
accuracy of the measurements and by the nuances inherent 
in the carbonyl absorption frequency values of infrared 
spectra. 

Evidence demonstrating a puckered ring D in certain 
16-halo-17-keto steroids was obtained. 

Additional evidence was shown for a boat form, or a 
flattened chair form, for ring A of certain steroids. 

93 pages. $2.00. Mic 57-4516 
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STEROLS AND OTHER COMPOUNDS 
FROM CUCURBIT SEEDS 


(Publication No. 23,537) 


Nicholas Athan Poulos, Ph.D. 
Northwestern University, 1957 


A new sterol was isolated from the unsaponifiable 
matter of muskmelon and cucumber seed oils. This sterol 
was designated *a@”-cucurbitasterol, a name based on the 
family name, Cucurbitaceae. Neutral reduction of the ace- 
tate with hydrogen on platinum gave “a@”-spinasteryl ace- 
tate. Ozonolysis of the acetate yielded formaldehyde and 
2-pentanone, An interpretation of the degradation data is 
consistent with the side chain structure shown below: 





i 
- CH i ee 


“q”-Cucurbitasterol is therefore 25-dehydro *a@”-spina- 
sterol or A’**»”*-stigmastatriene-3--ol. 

The ground, air dried seeds yielded 30-34 per cent of 
oil by ether extraction. The oil was hydrolyzed with alco- 
holic potassium hydroxide and yielded 1.6 per cent of un- 
saponifiable matter. Two new methods of obtaining unsa- 
ponifiable matter were described. About 50 per cent of the 
unsaponifiable matter could be crystallized. The yield of 
pure *qa@”-cucurbitasterol was 20-25 per cent of the total 
unsaponifiable matter. Other sterols having higher posi- 
tive optical rotations also appeared to be present but were 
not obtained in pure form. 

The acetate of “@”-cucurbitasterol was prepared and 
had the following physical properties: M. p. 179-181 °C, 
[a]*5= 4.4. The purified “a”-cucurbitasterol was found to 
have the following physical properties: M. p. 168- 169°C, 
[a] = 7.0. The benzoate of “a”-cucurbitasterol was pre- 
pared and had the following physical properties: M. p. 198- 
199°C, [ap = 9.2. The empirical formula of “a@”-cucur- 
bitasterol was found to be Cz,H,,OH. The ketone prepared 
from “q@”-cucurbitasterol had a m. p. of 155-156°C. 

“a”-Cucurbitasterol was also isolated from the unsa- 
ponifiable matter of gourd and pumpkin seed oils, however 
these preparations were found to be contaminated with what 
appeared to be “a@”-spinasterol. No complete separation 
was possible by the methods attempted. 

Two new compounds were isolated in small amounts 
from gourd and pumpkin unsaponifiable matter. These 
compounds both appeared to be dihydroxy triterpenes. The 
diacetate of the pumpkin triterpene was prepared and ana- 
lyzed as Cs4HygQ,, m. p. 279-280°C, [a] p = -12.8(CHCIs). 
The free dihydroxy pumpkin triterpene had the following 


physical properties: M. p. 160-170°C, [a] = -40.2 (CHCI;). 


The diacetate of the gourd triterpene was prepared and 
analyzed as CyH,.0,, m. p. 215-217°C, [a] = -133.5 
(CHCl1,). The free dihydroxy gourd triterpene had the fol- 
lowing physical properties: M. p. 125°C (bubbling), [a]; 
= - 146.4 (CHC1,). 

A chromatogram of pumpkin seed unsaponifiable matter 
gave evidence of at least nine compounds. Some of the 
fractions were identified as carotenes, xanthophylls, 
sterols, saturated hydrocarbon and dihydroxy triterpene 
compounds. 





Evidence was found to indicate that *8”-spinasterol is 
a mixture of “a@”-spinasterol and A’*-stigmastenol. This 
hypothesis was supported by experimental evidence of 
ozonolysis, quantitative hydrogenation and infrared absorp- 
tion spectra. 97 pages. $2.00. Mic 57-4517 


THE KINETICS OF THE REACTION OF SUBSTITUTED 
PHENYLCARBANILATES WITH AMINES 


(Publication No. 24,799) 


Charles B. Reilly, Ph.D. 
University of Cincinnati, 1957 


The broad problem underlying this work was a study of 
the relative stabilities of the various functional groups 
contained in typical polyurethane elastomers. By selecting 
simple monomeric molecules containing the groupings in 
question, such as diphenylurea, triphenylbiuret, carbanil- 
ates and phenol esters, it is possible to “isolate” each of 
the important groupings for study. The particular objec- 
tive of this thesis was an intensive study of the decomposi- 
tion reactions of substituted phenylcarbanilates. By prob- 
ing the detailed nature of the factors affecting the stability 
of a series of compounds, it was hoped that the information 
obtained would apply to all the groupings in question. 

Two series of substituted phenylcarbanilates were pre- 
pared, (1) by reacting substituted phenols with phenyl iso- 
cyanate; and (2) by reacting substituted phenyl isocyanates 
with phenol, The two series of compounds were: 


? 
0 Orato 
X 
0 yatod) 
Y 


Y, X = H, m & p-CH,, Cl, OCH;, NO, 
also X = o-Cl and o-CH, 
Y = 0-NO, and o-CH, 


The compounds of series (1) and (2) were then reacted 
with amines, di-n-butylamine chiefly; but some were re- 
acted with piperidine and benzylamine. The kinetics of the 
reaction was followed by removing samples from the re- 
action vessel at various times, and titrating the unreacted 
amine with 1/10 N HCl. The concentration of amine was 
generally 0.07 N and concentration of carbanilate was 
1/10 N. 


1) 
By applying the Hammett equations, log ™ 
k(2) ° 


E = Sy Pas to each series, (1) and (2) respectively, it was 
oO 


possible to examine the influence of substituents in either 
the phenolic or carbanilic acid moiety. Other properties 
which were studied were solvent effects, temperature de- 
pendency (in three cases), steric factors, and the electro- 
philicity of the amine. 

As a result of this study, it was shown that the mecha- 
nism of the reaction is analogous to the second-order, 


= 0x p and 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 2825 





base-hydrolysis of esters. Clear cut second-order de- 
pendency was obtained. It was further shown that electron- 
withdrawing substituents in either moiety increase the 
rate. The rho values obtained are 2.52 and 1.17 for series 
(1) and (2) respectively, for the reaction with dibutylamine. 
It was further shown that the rate constants were increased 
by solvents with high dielectric constants. It was noted 
also that the reaction increased in the same order as the 
ability of the amines to complex with Lewis acids. 

Steric hindrance effects were noted when the carbanil- 
ates contained an N,N-diphenyl grouping, but not when the 
carbanilates had only one phenyl group which was substi- 
tuted in the ortho position. 

The proposed mechanism of the reaction is a nucleo- 
philic attack of the amine at the carbonyl position followed 
by a rate-determining acyloxygen scission as follows: 





> Ph-N-C0-Ph 
H-NR, 
© 


(1) Ph-N-t-O-Ph + R,NH = 
H (fast equilibrium) 





H 
—» Ph-N- 
(slow) | 
R.NH 


(3) (fast) 
Ph-NH-CO-NR, + HO-Ph 
152 pages. $2.00. Mic 57-4518 
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BASE CATALYZED CONDENSATIONS 
OF 2,3-DICHLORO-1,4-NAPHTHOQUINONE 
WITH ACTIVE METHYLENE COMPOUNDS 


(Publication No, 23,279) 


Rip George Rice, Ph.D. 
University of Maryland, 1957 


Supervisor: Professor Ernest F. Pratt 


A new synthesis of 2,3-phthaloylpyrrocolines (I, R 
= COCH,; or COC,H,;) via the sodium ethoxide catalyzed 
condensation of 2-acetonyl- or 2-phenacylpyridine and 2,3- 
dichloro-1,4-naphthoquinone has been found. It is felt that 
structure I, previously proposed by another investigator in 
these laboratories for products obtained from the conden- 
sation of 2,3-dichloro-1,4-naphthoquinone, pyridine and 
acetyl- or benzoylacetone is established adequately by the 
new synthesis since identical products are obtained by the 
two routes. In particular this second synthesis disproves 
the alternative structure II which was proposed by investi- 
gators in another laboratory for compounds independently 
prepared by the earlier method, By the new synthesis 








5,6-benzo-2,3-phthaloylpyrrocolines have been prepared 
similarly from 2-acetonyl- and 2-phenacylquinoline; these 
products could not be obtained by using quinoline in place 
of pyridine in the earlier method. Since the yields are 
ordinarily about 40% the new synthesis is of considerable 
preparative value. 

A variety of 7,8-benzo-2,3-phthaloylpyrrocolines (III 
through XI) have been smoothly prepared by using isoquin- 
Oline in place of the pyridine of the earlier synthesis. The 
yields were generally superior to those obtained with pyri- 
dine and are especially satisfactory when it is considered 
that five successive reactions appear to be involved. Com- 
pounds III through VIII were obtained previously by an- 
other investigator in these laboratories from coal tar 
“quinoline”; apparently the isoquinoline impurity in the 
large excess of coal tar quinoline used was the actual re- 
actant. The active methylene compounds used with iso- 
quinoline and 2,3-dichloro-1,4-naphthoquinone in the 
present study, the formulae of the products and the yields 
were as follows: ethyl acetoacetate (III), 64%; ethyl ben- 
zoylacetate (III), 61%; methyl acetoacetate (IV), 64%; ace- 
tylacetone (V), 72%; benzoylacetone (VI), 43%; ethyl 
cyanoacetate (VII) 80%; methyl cyanoacetate (VII), 72%; 
benzoylacetonitrile (VII), 68%; phenylacetone (VIII), 19%; 
1-nitropropane (IX), 21%; nitroethane (X), 26%; and nitro- 
methane (XI), 9%. Compound III was converted to XI by 
decarbethoxylation. Reductive acetylation of XI, VIII, and 
X gave the expected hydroquinone diacetates. Compounds 
analogous to VIII and X were also prepared for the first 
time in this investigation using pyridine in place of the 
isoquinoline. 








ae 


II, 
IV, 
V, 
VI, 
VII, 
VIII, 
IX, 
X, 
XI, 


COOC,H, XI, 
COOCH, XII, 
COCH, XIV, 
COC,H, XV, 
CN XVI, 
C,H, 

C,H, 

CH, 

H 


HADRAADDAAAA 


Although, as stated above, benzoylacetonitrile with 2,3- 
dichloro-1,4-naphthoquinone and isoquinoline gave the ex- 
pected benzophthaloylpyrrocoline (VII), substitution of 
pyridine for the isoquinoline did not give the expected 
phthaloylpyrrocoline (I, R = CN). Instead 2-phenyl-3- 
cyano-4,5-phthaloylfuran (XII) was obtained in 78% yield. 
Two additional phthaloylfurans were obtained, albeit in 
lower yield, by a similar reaction of acetylacetone or ben- 
zoylacetone in place of the benzoylacetonitrile and tributyl- 
amine in place of the pyridine. The structure of XV was 
established by a unique alkaline hydrolysis of the furan 
ring accompanied by the spontaneous cleavage of one of the 
groups to give the known 2-hydroxy-3-acetonyl-1,4-naph- 
thoquinone, The same three and two additional phthaloyl- 
furans were obtained via dehydrohalogenative cyclization 
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of 2-chloro-3-(a@-benzoyl- a-cyanomethyl)- 1,4-naphthoqui- 
none and its analogs with tributylamine. The active meth- 
ylene compounds used with 2,3-dichloro- 1,4-naphthoqui- 
none to prepare the intermediate to be cyclized, the 
formulae of the products, and the yields were as follows: 
benzoylacetonitrile (XII), 67%; dibenzoylmethane (XIII), 
26%; benzoylacetone (XIV), 30%; acetylacetone (XV), 43%; 
and ethyl acetoacetate (XVI), 13%. The product from ben- 
zoylacetone (XIV) was shown to have the assigned struc- 
ture rather than the alternate possibility, in which R is a 
phenyl and R’ is an acetyl group, by comparison of its 
ultraviolet absorption spectrum with that of the other com- 
pounds for which the question of alternative structures 
does not arise. 117 pages. $2.00. Mic 57-4519 


A STUDY OF THE FACTORS WHICH DETERMINE THE 
RATES OF REACTION OF SULFHYDRYL COMPOUNDS 
WITH ALDEHYDES AND KETONES 


(Publication No. 23,280) 


Joseph Hansbro Ross, Ph.D. 
University of Maryland, 1957 


Supervisor: Professor Ernest F. Pratt 


It has been found that when a benzene solution of stoi- 
chiometric proportions of benzaldehyde and thiophenol (or 
octyl mercaptan) together with a catalytic amount of p-tol- 
uenesulfonic acid is refluxed in an apparatus equipped with 
a Dean-Stark trap a quantitative yield of the by-product 
water and a nearly quantitative yield of the mercaptal are 
readily obtained. 


p-RC,H,CHO + p-R’C,H,SH <— p-RC,H,CHOHSC,H,R’-p (1) 


p-RC,H,CHOHSC,H,R’-p + p-R’C,H,SH nlp 
p-RC,H,CH(SC,H,R’-p), + H,O (2) 





A previous investigation has shown in a study of acetal 
formation, in which n-butyl alcohol was used in place of 
the mercaptan that not more than a 75% yield of water can 
be collected. Elucidation of the mechanism of acetal for- 
mation is, furthermore, seriously complicated by the as- 
sociation, to an unknown extent, of the acid catalyst and the 
reactant alcohol; since it appears that mercaptans associ- 
ate with the acid to a negligible extent, under these condi- 
tions, the investigation of the mechanism of mercaptal for- 
mation is decisively simplified. 

Kinetic analysis of the data obtained by noting the vol- 
ume of water collected in successive time intervals showed 
that mercaptal formation was accurately first order in the 
thiophenol and independent of the concentration of the benz- 
aldehyde over the 15 to 70% portion of the reaction at a 
variety of reactant ratios and catalyst concentrations. 
Many other carbonyl addition reactions have been shown to 
be first order in both the carbonyl compound and the ad- 
dendum indicating that the addition reaction analogous to 
(1) is rate controlling, but it appears that the displacement 
reaction (2) is rate controlling for mercaptal formation. 

A mechanism in which the slow step is that discrete 
part of reaction (2) in which the hydroxyl group is cata- 
lytically removed from the hemimercaptal to give a car- 
bonium ion which then reacts rapidly with the second 





molecule of the mercaptan is proposed. In addition to be- 
ing consistent with the established kinetics this mechanism 
is supported by the findings that: (a) An increase in the 
electron releasing ability of R increases the rate while a 
decrease in rate would be predicted if reaction (1) were 
rate controlling. (b) Measurements of the ability of suc- 
cessive portions of benzaldehyde and of thiophenol to in- 
crease the boiling point of benzene indicate equilibrium (1) 
lies almost completely to the left. (c) The overall rate is 
essentially the same whether benzaldehyde and thiophenol 
(reaction (1)) or the hemimercaptal and thiophenol (re- 
action (2)) are employed as the reactants. 

The increases in rate which result when the electron 
releasing abilities of R and R’ are increased in the follow- 
ing order, O,N-, Cl-, H-, CH,-, and CH,O- can, in most 
cases, be quantitatively correlated with the decreasing 
acidities of the corresponding benzoic acids via Hammett’s 
“rho-sigma” treatment. High yields of mercaptals are 
readily obtained when a variety of aliphatic mercaptans, 
including those with chain branching at the alpha or beta 
positions replace the thiophenol; it has previously been 
shown that alcohols with such branched chains are con- 
verted to acetals slowly, if at all. An increase in rate of 
reaction results as successive methylene groups are intro- 
duced between the phenyl and sulfhydryl groups of the thio- 
phenol or between the phenyl and carbonyl groups of the 
benzaldehyde. When used in place of the benzaldehyde, 
straight chain aliphatic aldehydes as well as certain cyclic 
ketones react smoothly, but acetophenone does not react 
satisfactorily. 

It was of interest that half of the thiophenol reacting 
with the benzaldehyde could be replaced by piperidine to 
give a satisfactory yield of the 1-(a-phenylmercapto- 
benzyl)piperidine. Several additional analogs of mercap- 
tals were prepared smoothly by the distillation method. 

196 pages. $2.55. Mic 57-4520 


ORGANOMETALLIC DERIVATIVES 
OF QUINOLINE AND ISOQUINOLINE 


(Publication No. 24,616) 


Theodore Stephen Soddy, Ph.D. 
Iowa State College, 1957 


Supervisor: Henry Gilman 


The literature which concerned the preparation of 
organolithium and organomagnesium compounds of pyri- 
dine, quinoline, and isoquinoline as well as that which con- 
cerned the addition of organolithium and organomagnesium 
compounds to 2-substituted quinolines was reviewed gen- 
erally. 

New hitherto unavailable organolithium compounds of 
quinoline and isoquinoline were prepared by means of the 
halogen- metal interconversion reaction, 2- and 4-Bromo- 
quinoline as well as 1- and 4-bromoisoquinoline were 
treated under mild conditions (-50 to -60°, 20 minutes) with 
n-butyllithium to give the respective organolithium deriva- 
tives in good yields. By employing the same reaction, the 
preparation of lithiophenyl derivatives of quinoline was 
achieved. 2-(p-Bromophenyl)- and 2-(m-bromoplheny])- 
quinoline were treated with n-butyllithium (-20°% 20 
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minutes) to yield 2-(p-lithiophenyl)- and 2-(m-lithio- 
phenyl)quinoline, respectively. me 

On carbonation of 2-quinolyl- and 1l-isoquinolyllithium 
in ether, the predominant products were 2,2’-diquinolyl- 
and 1,1’-diisoquinolyl ketone, respectively, rather than the 
expected acids. The carbonation of 2- and 4-pyridyl-, 3- 
and 4-quinolyl-, and 4-isoquinolyllithium, however, yielded 
no detectable amounts of ketone. 

The attempted preparation of the Grignard reagents of 
3- and 6-bromoquinoline in tetrahydrofuran was unsucess- 
ful. The “entrainment” method of Grignard was employed 
in an unsuccessful attempt to prepare the Grignard rea- 
gents of 3-bromoquinoline and 4-bromoisoquinoline. 

An unusual reaction was found to occur between allyl- 
magnesium chloride and quinoline when tetrahydrofuran 
was employed as the solvent. Instead of isolating 2-allyl- 
quinoline, a good yield (50%) of 2-propenylquinoline was 
obtained after the nitrobenzene oxidation of the 1,2-dihydro 
intermediate. When the initially formed product from 
allylmagnesium chloride and quinoline was heated at 170° 
for 12 hours before nitrobenzene oxidation, 2-propylquino- 
line was isolated in a yield of 50%. 

The addition of some polylaryl lithium reagents to 
quinoline and isoquinoline was described. 2-(4-Biphen- 
ylyl)- and 2-(2-biphenylyl)quinoline, and 2-(p-terphenyl- 
4-yl)quinoline were tested as possible liquid scintillator 
solutes, but their scintillator activity was found to be neg- 
ligible. p-Bis-(2-quinolyl)benzene and 4,4’-bis-(2-quin- 
olyl)biphenyl were prepared by treating quinoline with p- 
dilithiobenzene and 4,4’-dilithiobiphenyl, respectively. | 
p-Bis-(2-quinolyl)benzene and 4,4’-bis-(2-quinolyl)bi- 
phenyl were found to be too insoluble to be tested for pos- 
sible scintillator activity. 

Although several attempts were made to prepare some 
boronic acid derivatives of quinoline by the reaction of 2- 
and 3-quinolyllithium, 2-(p-lithiophenyl)- and 2-(m-lithio- 
phenyl)quinoline with tri-n-butyl borate, 2-(m-borylphenyl) 
quinoline was the only compound of this type which could 
be isolated. 

The preparation of 2-trimethylsilyl- and 2-triphenyl- 
silylquinoline from the reaction of trimethyl- and tri- 
phenylchlorosilane, respectively, with 2-quinolyllithium 
was unsuccessful. 96 pages. $2.00. Mic 57-4521 


ORGANOSILICON MONOMERS AND POLYMERS 
HAVING FUNCTIONAL GROUPS LINKED TO CARBON 
IN THE BETA AND DELTA RELATIONS TO SILICON 


(Publication No. 24,042) 


Omar Waddington Steward, Ph.D. 
The Pennsylvania State University, 1957 


The siloxane linkage imparts unusual chemical and 
physical properties to the linear methylpolysiloxanes. 
Compared with hydrocarbons of similar molecular weight, 
these compounds have lower boiling points, lower viscosi- 
ties, and smaller changes of viscosity with temperature. 

The work reported is primarily concerned with the de- 
velopment of simple and convenient synthetic routes to 
carbon-functional organosiloxanes. It was thought that the 
presence of carbon-functional groups in combination with 
the unique siloxane linkage should lead to unusual chemical 





and physical properties of interest from both theoretical 
and practical standpoints. 

Previous work by the Organosilicon Group at The 
Pennsylvania State University indicated that the malonic 
ester and related syntheses are valuable synthetic methods 
for the preparation of carbon-functional organosiloxanes. 
It was shown that diethyl malonate and ethyl cyanoacetate 
could be alkylated with halomethyldisiloxanes and halo- 
methyldimethylethoxysilane in diethyl carbitol. 

In the present work, the above syntheses were extended 
in three ways: (1) Malonic ester and cyanoacetic ester 
were alkylated with halomethylsiloxanes and halomethyl- 
ethoxysilanes containing silicon linked to two electronega- 
tive groups. (2) It was found that ethanol as well as diethyl 
carbitol could be used as a solvent when halomethylethoxy- 
silanes were the alkylating agents. (3) Whereas it was 
very difficult to dialkylate malonic ester with two organo- 
silicon groups, it was found that cyanoacetic ester could be 
readily dialkylated. However, the inherent nature of these 
reactions limited their application to certain types of 
compounds, 

In contrast to the important limitations imposed by the 
above synthetic methods, the platinum-catalyzed addition 
of silicon hydrides to functional olefins proved to be a gen- 
eral and extremely satisfactory synthetic procedure. 

Using a 2% platinum-on-charcoal catalyst, dimethylchloro- 
silane, methyldichlorosilane, and trichlorosilane were 
added to functional derivatives of the 3-butenyl system 
(CH,=CH-CH,-CH.-X, where X is -C=N, -CO.C.H,, 
-COCH,, and -COC]). 


(CH,),(Cl;-,,)SiH + CH,=CH-CH,-CH,-X ic a 


(CHs) n(Cls-,, )SiCH2-CH2-CH,-CH.-X 


In all cases the reactions were carried out at atmospheric 
pressure with standard laboratory equipment. 

Since there are two possible structures for the addition 
products (y - or 6-addition of the silyl group) a proof of 
structure was necessary. The adducts from the platinum- 
catalyzed addition were treated with methyl Grignard to 
prepare compounds which would be identical to compounds 
prepared via the malonic ester and acetoacetic ester syn- 
theses if terminal addition of the silyl group had occurred, 
In every case studied, the compounds prepared by the two 
methods were found to be identical within experimental 
error indicating terminal addition of the silyl group. 

Competition studies using various functional olefins 
and silanes were undertaken in the hope that they might 
shed some light on the reaction mechanism, However, the 
nature of the observed data prevented the formulation of 
any simple correlation. 

A number of ( 6 -cyano-n-butyl)methylpolysiloxanes 
were prepared by cohydrolysis of § -dimethylchlorosilyl- 
valeronitrile with dimethyldichlorosilane, § -methyldi- 
chlorosilylvaleronitrile with trimethylchlorosilane, and 6- 
dimethylchlorosilylvaleronitrilé with §-methyldichloro- 
silylvaleronitrile. The refractive indices, densities, and 
energies of activation of viscous flow of these ( 6 -cyano- 
n-butyl)methylpolysiloxanes were determined and com- 
pared with the reported values for the methylpolysiloxanes. 

158 pages. $2.10. Mic 57-4522 
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STEREOCHEMICAL CONTROL 
OF OLEFIN OXIDATIONS 


(Publication No. 23,648) 


Fulvio J. Vara, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Frederick V. Brutcher, Jr. 


Cyclopentadiene (1.5 equiv.) was oxidized with lead 
tetraacetate at 10-20° for one-half hour in the presence of 
1.5 equiv. of water to produce in 75-80% yields of mixtures 
of monoacetates of cis-3,4-cyclopentenediol b.p. 108-110° 
at 12mm. Catalytic hydrogenation yielded the saturated 
monoacetate which on p-nitrobenzoylation gave cis-1-ace- 
toxy-2-p-nitrobenzoxycyclopentane in-excellent yield, m.p. 
96-98°. Saponification of the saturated monoacetate and p- 
nitrobenzoylation yielded cis-1,2-di-p-nitrobenzoxycyclo- 
pentane (I), m.p. 116-118°. Cleavage with periodic acid 
indicated 93% cis-1,2-cyclopentanediol and yielded glutar- 
dialdehyde 2,4-dinitrophenylhydrazone (88%) m.p. 159-160°. 
Cis and trans-1,3-cyclopentanediols were also obtained 
from the cleavage mixture by the fractional crystallization 
of their di-p-nitrobenzoates. Oxidation of cyclopentadiene 
by lead tetraacetate in anhydrous acetic acid gave in 37% 
yield cis and trans-3,4-diacetoxycyclopentene, proven by 
the fractional crystallization of the di-p-nitrobenzoates of 
cyclopentanediol. Oxidation of cyclopentadiene by lead 
tetraacetate in anhydrous acetic acid with one equivalent 
of potassium acetate added gave a 44% yield of a product 
shown later by periodic acid titration to be 97% trans-3,4- 
diacetoxycyclopentene, b.p. 85° at Imm., transformed sim- 
ilarly to trans-1,2-di-p-nitrobenzoxycyclopentane, m.p. 
143-145°. In addition, a 3% yield of triester was obtained 
which was hydrolyzed to trans-3,4-cyclopentenediol and 
potassium glycolate. 

Reaction of lead tetrabenzoate and cyclopentadiene in 
wet benzene gave a sufficient amount of benzoic acid anda 
non-crystalline cis-hydroxybenzoate (41%) transformed 
similarly to give cis-1-benzoxy-2-p-nitrobenzoxycyclo- 
pentane (64%), m.p. 88-89° and I, m.p. 116-118°. 

In interpreting this, we invoke a Winstein neighboring 
group cation which opens cis with water to give cis-hy- 
droxyesters or with carboxylic acid solvent to give cis- 
diesters and trans with carboxylate anion to give trans- 


diesters. 
O 
+ 
ra 
R 


We account for the formation of the neighboring group 
cation by utilizing the acetate cation or its equivalent as a 
breakdown product of lead tetraacetate. Some bases is 
found for the formation of the acetate cation in the reaction 
of lead tetraacetate with the sodium salts of diethyl malo- 
nate and ethyl acetoacetate to give the acetoxy deriva- 
tives. 

Phenyl iodosodiacetate and the Prevost reagent, silver 
iododibenzoate, react with cyclopentene in the presence of 
water to give cis-hydroxyesters and under anhydrous con- 
ditions to give trans-diesters. Presumably the same type 
intermediate, namely the neighboring group cation, is in- 
volved. 87 pages. $2.00. Mic 57-4523 








SYNTHESIS OF BIS BENZIMIDAZOLES 
AS POTENTIAL ANTIMETABOLITES 


(Publication No. 23,650) 


Lillian Li- Yen Wang, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Madeleine M. Joullie 


A number of new bis benzimidazoles have been pre- 
pared by different methods. These compounds were pre- 
pared to be tested for physiological activity. Preliminary 
tests have shown that these compounds may possess some 
physiological activity. Substituents have been placed on 
both benzene rings of the benzimidazole nucleus. The 
chain linking the two benzimidazole nuclei has been varied 
from simple alkyl chains of different lengths to substituted 
alkyl chains or aryl chains. 

A method using polyphosphoric acid has been used for 
the preparation of bis benzimidazoles which could not be 
prepared by other methods. It was found that in the more 
difficult cases a trace of concentrated sulfuric acid was a 
useful catalyst when used in conjunction with either poly- 
phosphoric acid or 4N hydrochloric acid. 

65 pages. $2.00. Mic 57-4524 


THE MECHANISM OF THE MEERWEIN REACTION 
(Publication No. 24,939) 


Karl Weiss, Ph.D. 
New York University, 1957 


Advisor: S. Carlton Dickerman 


In 1939, Meerwein’ reported that aromatic diazonium 
salts arylate aliphatic unsaturated compounds in aqueous 
acetone solutions of cupric chloride. Since that time, the 
Meerwein reaction has found wide application in organic 
syntheses, and its mechanism has been the subject of much 
speculation. 

In this investigation, pertinent information regarding 
the mechanism of the Meerwein reaction was sought by: 

a) A detailed study of the catalytic influence of cupric 

chloride. 

b) Critical experiments designed to detect the possible 

participation of radicals. 

c) A kinetic study of the influence of unsaturated com- 

pounds on the rate of nitrogen evolution. 

Solutions of cupric chloride in aqueous acetone were 
found to be unstable, and form chloroacetone and cuprous 
chloride according to the equation 


2 CuCl, + CH,COCH,—> 2 CuCl + CICH,COCH; + HCl. 


Kinetic studies revealed that the rate of cuprous chloride 
formation increases with increasing cupric chloride, so- 
dium chloride and acetone concentrations. In the interpre- 
tation of this data, the complexity of the reaction dictated 
that the evaluation be made in terms of the initial rates. 
These were found to be pseudo first order in total cupric 
chloride, and dependent on the square root of the added so- 
dium chloride concentration. The observed relationship 
between the initial rate and the dielectric constant of the 
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medium suggests that the reaction between an ion and a di- 
polar molecule is rate-determining. 

The generation of aryl radicals under Meerwein con- 
ditions is suggested by the formation of 2,4-dichlorobi- 
phenyl in sizable yield for the homogeneous decomposition 
of 2,4-dichlorobenzenediazonium chloride in the presence 
of benzene. This hypothesis is further supported by the 
close agreement between the isomer distributions in iso- 
meric chlorobiphenyls and dinitrobiphenyls prepared by 
the Meerwein reaction, and the isomer distributions in 
similar mixtures prepared by known radical-generating 
reactions. These experiments illustrate the use of isomer 
distribution studies as a diagnostic tool for the detection 
of radicals, a technique which may be of quite general 
utility. This extension of the Meerwein reaction may also 
be applicable to the otherwise difficult arylation of solid 
aromatic compounds, 

The kinetic studies were conducted with 2,4-dichloro- 
benzenediazonium chloride. Correlation of the rate of ni- 
trogen evolution with the rate of cuprous chloride forma- 
tion established beyond reasonable doubt that cuprous chlo- 
ride is the active catalyst in the Meerwein reaction as 
well as in the related Sandmeyer reaction. The effect of 
acrylonitrile, methyl methacrylate, styrene, a-methyl- 
styrene and benzene on the rate of nitrogen evolution is 
quite different in the presence and in the absence of air. 

In the former case the decompositions are slow, and all 
the compounds except benzene decrease the rate and the 
total nitrogen yield. Under rigorously oxygen-free con- 
ditions (and in the presence of a constant, small, initial 
amount of cuprous chloride) the nitrogen evolution is rapid 
and quantitative. The rate is increased by a-methyl- 
styrene acrylonitrile and methyl methacrylate, and de- 
creased by styrene and benzene. 

It is proposed that the unsaturated and aromatic com- 
pounds exert their influence through complex formation 
with cuprous chloride, and that in the presence of air the 
unsaturates fascilitate the oxidation of cuprous chloride. 
The kinetics suggested further that the reactign between 
the diazonium cation and cuprous chloride or cuprous 
chloride-olefin complex is rate-determining. If these pri- 
mary reactions lead to the formation of aryl radicals by a 
one-electron transfer and elimination of nitrogen, all the 
observed products (Meerwein adduct, biaryl, halobenzene, 
aromatic hydrocarbon and chloroacetone) can be accounted 
for by the rapid reaction of the radicals with the unsatu- 
rated or aromatic compound, cupric chloride or acetone 
within a solvent cage. 213 pages. $2.80. Mic 57-4525 


1, Meerwein, H., Buchner, E. and Van Emster, K., 
J. prakt. Chem., 152, 237 (1939). 


THE REACTION OF CYANOGEN WITH GLYCOLS 
AND THE MONOETHERS OF ETHYLENE GLYCOL 


(Publication No, 23,477) 


Alan B. Whitehouse, Ph.D. 
The University of Buffalo, 1957 


Various glycols and monoethers of ethylene glycol have 
been reacted with cyanogen. 


Ethylene glycol, 1,2- propanediol, 1,3-propanediol and 





2,3- butanediol, as well as the methyl, ethyl and butyl 
monoethers of ethylene glycol have been found to react 
with dry cyanogen in the presence of dry hydrogen chloride 
to yield symmetrical oxaldiimidate dihydrochlorides. 
These compounds begin to decompose within a short time. 
1,2-1,3- and 1,4- butanediols did not react with cyanogen 
under these conditions. 

Since it was not clear whether 1,2- propanediol reacted 
through the primary or secondary hydroxy group, a mix- 
ture of ethylene glycol, containing only primary hydroxy 
groups and 2,3-butanediol, containing only secondary hy- 
droxy groups was cyanogenated, The only isolable product 
was that derived from ethylene glycol, indicating that cy- 
anogen reacts selectively with primary hydroxy groups. It 
was concluded that 1,2- propanediol reacts with cyanogen 
through its primary hydroxy group at a much faster rate 
than through its secondary hydroxy group and that the main 
product of reaction was sym-bis-(2-hydroxypropyl)- oxal- 
diimide dihydrochloride. 

In the presence of aqueous potassium cyanide, cyano- 
gen and the glycol monoethers reacted to yield cyanofor- 
mimidates, which were relatively stable and easily puri- 
fied by distillation. Potassium carbonate was an equally 
effective catalyst and ammonium hydroxide with ether as 
the solvent improved the yields. 

Cyanogenation of the glycol monoethers in the presence 
of sodium yielded the oxaldiimidates. These compounds 
were also relatively stable and were easily purified by 
distillation. The hydrochlorides were the same as the 
compounds obtained by the cyanogenation of the monoethers 
in the presence of dry hydrogen chloride. 

Methyl Cellosolve reacted with 2- methoxyethyl cyano- 
formimidate to form the oxaldiimidate. Other possible 
combinations of glycol ethers and cyanoformimidates were 
investigated but in no case were any oxaldiimidates iso- 
lated. 44 pages. $2.00. Mic 57-4526 


COMPLEXES OF HALOGENS 
WITH ORGANIC MOLECULES 


(Publication No, 23,797) 


(Walter) Dale Womer, Ph,D. 
State University of Iowa, 1957 


Chairman: Dr, Robert E. Buckles 


The reaction of tetraphenylethylenes with bromine in 
halogenated hydrocarbon solvents to form a complex was 
investigated by spectrophotometric methods. The equilib- 
rium constant was determined for the case of tetraanisyl- 
ethylene at room temperature and also at several other 
temperatures below room temperature using a specially 
constructed absorption cell of maintaining low tempera- 
tures. The thermodynamic functions for this reaction 
were calculated from the equilibria data. 

It was found that only tetraanisylethylene gave changes 
in absorption spectra which permitted the calculation of 
equilibrium constants. Other compounds were prepared 
with bromine atoms substituted on the aromatic rings but 
these compounds failed to give changes in spectra (within 
the range covered by this investigation) which could be at- 
tributed to complex formation. 
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It was found that all the tetraphenylethylenes investi- 
gated showed a slow change in spectra with time when bro- 
mine was added to their solutions. Since the changes all 
involve a decrease in absorption at about 320 mu (the wave- 
length associated with the stilbene chromophore which is 
present in all tetraphenylethylenes) this time dependent 
change has been explained on the basis of bromination of 


the carbon-carbon double bond. No attempt has been made | 


to determine whether or not this species is actually the di- 
bromo derivative, or whether it may be some stabliized 
ionic intermediate (a bridged bromonium ion) leading to 
the formation of the dibromo derivative. 

The effect of dielectric constant on the formation of the 
complex was demonstrated qualitatively by observing the 
extent of complexing when bromine was added to tetra- 
anisylethylene in carbon tetrachloride, in ethylene chloride 
and in mixtures of these two solvents. 

An investigation of the bromination of several tetra- 
phenylethylenes and benzophenones which contain methoxy 
groups substituted in one or more of the para positions re- 
vealed that only one bromine atom could be introduced 
ortho to a methoxy group. Steric factors undoubtedly limit 
this reaction to the formation of the monobromo derivative. 
Two bromine atoms (one in each position ortho to the meth- 
oxy group) were successfully introduced by cleavage of the 
methoxy function to form the phenolic hydroxyl group fol- 
lowed by bromination. The methyl groups could then be 
reintroduced using diazomethane as a methylating agent. 

In view of the information collected in this investigation 
several lines for further study have been suggested. The 
change in conductivity with time should be investigated in 
order to determine the ionic nature of each absorbing spe- 
cie in the reaction sequence. The extent of complex for- 
mation should be studied in a variety of solvents in order 
to determine more fully the effect of dielectric constant on 
the reactions. Further studies should be carried out in 
solvents which have a wider range of transparency in order 
to determine the extent of complex formation for other 
tetraarylethylenes which might give rise to complexes ab- 
sorbing in regions not available under the conditions of this 
investigation. Tetraarylethylenes should be prepared 
which contain increasing numbers of electron-releasing 
groups substituted on the rings in order to determine the 
effect of both electron-releasing and electron- withdrawing 
groups on the location of the absorption bands due to the 
formation of complexes, and also to determine the effect of 
these groups on the stability of the complexes. 

108 pages. $2.00. Mic 57-4527 


THE THERMAL DECOMPOSITION 
OF PRIMARY HYDROPEROXIDES 


(Publication No. 23,224) 


Charles Frederick Wurster, Jr., Ph.D. 
Stanford University, 1957 


The following peroxides have been thermally decom- 
posed as neat liquids: n-butyl hydroperoxide, isobutyl] hy- 
droperoxide, n-butyl 1- -hydroxy-n-butyl peroxide, n-butyl 
1-hydroxyethyl peroxide, n-butyl hydroxymethyl peroxide, 
n-butyl peroxide, and sec-butyl hydroperoxide. An analy- 
Sis of the products of these decompositions was performed 
in each case. 





Attention was focused in this investigation on the de- 
composition of primary hydroperoxides, as exemplified by 
n-butyl and isobutyl hydroperoxides. These two compounds 


produced, as their chief decomposition products, hydrogen, 


the corresponding butyric acid and butyl butyrate, and 
water, in addition to a number of minor side products. It 
was found that the major decomposition paths could best be 
represented by the following two equations. 


(1)  C,H,CH,OOH > C,H,COOH + H, 
(2) 2C,H,CH,OOH ——> C,H,COOCH,C,H, + 2H,O 


Evidence has been presented to support the postulation 
of a mechanism for the reactions represented by equations 
1 and 2. This evidence indicated formation of the inter- 
mediate compound, butyl 1-hydroxybutyl peroxide, arising 
from the addition of butyl hydroperoxide to initially-formed 
butyraldehyde. - 


(3) C,H,CH,OOH + C,H,CHO——> C;H;CH,OOCHOHC3H, 


Butyric acid and hydrogen are then formed by decomposi- 
tion of the intermediate. 











fis. ” 
BW! Nota Sc < CH, ae ie + Ho + a 
Butyraldehyde regenerated by the reaction represented by 
equation 4 reacts with more butyl hydroperoxide as indi- 
cated by equation 3 forming more intermediate, which in 
turn decomposes according to equation 4. Equimolar 
amounts of hydrogen and butyric acid are thus formed 
while butyraldehyde, behaving as a catalyst, appears 
among the products in only very small amounts. 

Evidence has been given indicating that the reaction in- 
dicated by equation 2 yielding butyl butyrate and water also 
proceeds by decomposition of the intermediate, butyl 1- 
hydroxybutyl peroxide. Insufficient data was available, 
however, to establish the mechanism by which such a de- 
composition occurred. Some evidence indicated that this 
decomposition may exhibit acid catalysis. 

One of the chief products of the thermal decomposition 
of n-butyl peroxide was n-butyraldehyde di-n-butyl acetal. 
~ 96 pages. $2.00. Mic 57-4528 
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THE REACTION OF CYANOGEN 
WITH SOME NITROGEN HETEROCYCLES, 
NOTE ON THE REACTION 
OF HETEROCYCLIC CYANOFORMAMIDINES 
WITH SOME PRIMARY AMINES. 


(Publication No. 23,479) 


Winfield S. Zehrung, III, Ph.D. 
The University of Buffalo, 1957 


The reaction of cyanogen with some nitrogen hetero- 
cycles has been described. Aqueous solutions of piperi- 
dine, 2-methylpiperidine, 2,4-dimethylpiperidine, morpho- 
line, piperazine and (trans) 2,5-dimethylpiperazine all 
reacted to give N-substituted heterocyclic cyanoformami- 
dines. The same type of compound was prepared from 
morpholine in 95% ethanol, 2-methyl- and (cis) 2,5-di- 
methylpiperazine in ether, and pyrrolidine without a 
solvent. 
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Each of the secondary amine functions of piperazine 
and its derivatives reacted with cyanogen. This is the 
first time a compound containing two or more reactive 
amine groups has reacted with more than one molecule of 
cyanogen. 

Pyrrolidine has been cyanogenated in ethyl acetate so- 
lution to give an oxamidine type compound. This is the 
second known case in which secondary amines have formed 
oxamidines. 

Pyrrole and A®*-pyrroline failed to react with cyanogen 
under a variety of conditions. 

Certain of the heterocyclic cyanoformamidines were 
reacted with n-butylamine and aniline. n-Butylamine with 


the free base gave, in each case, n-butylcyanoformamidine. 


This is the first time an aliphatic primary amine has 
formed a cyanoformamidine. Previously, some hetero- 
cyclic primary amines formed this type of compound. 

The free base when reacted with aniline gave N,N’-di- 
phenyloxamidine. 

When hydrochloride salts were used in the reaction 
with n-butylamine the product was sym-tetra-n-butylox- 
amidine. 43 pages. $2.00. Mic 57-4529 
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THE SYNTHESIS OF SOME SUBSTITUTED 
THIANAPHTHENE-2-CARBOXAMIDES AND THEIR 
ANTIFUNGAL PROPERTIES 


(Publication No. 23,740) 


Robert Wayne Goettsch, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor Gail A. Wiese 


The preparation of derivatives of thianaphthene has 
been directed toward the 3-substituted compounds and only 
limited research has been conducted toward the synthesis 
of the 2-substituted derivatives. This apparent lack of ac- 
tive research in the preparation of the 2-substituted de- 
rivatives of thianaphthene has been due to the lack of 
known procedures, other than the metalation reactions, by 
which thianaphthene can be directly substituted on the 2- 
position. 

In this investigation, thianaphthene-2-carboxylic acid, 
thianaphthene-2-carboxamide and nineteen substituted 
thianaphthene-2-carboxamides were synthesized and tested 
for antifungal activity against four pathogenic fungi. The 
major difficulty encountered in the preparation of these 
compounds occurred in the ‘synthesis of the starting mate- 
rial, thianaphthene-2-carboxylic acid. This acid was pre- 
pared by metalation of thianaphthene with n-butyllithium 
under an atmosphere of nitrogen, the temperature of the 
reaction being controlled at 0°-20°. The 2-thianaphthenyl- 
lithium, which was formed, was then carbonated and acidi- 
fied to form thianaphthene-2-carboxylic acid. The prepa- 
ration of the substituted thianaphthene-2-carboxamides 
offered little difficulty and these amides were prepared by 
reacting thianaphthene-2-carboxylic acid with thionyl chlo- 
ride to form thianaphthene-2-carbonyl chloride and the 





excess thionyl chloride was removed by distillation under 
reduced pressure. The appropriate amine, dissolved in 
anhydrous pyridine, was then added to a solution of the acid 
chloride in anhydrous pyridine. After the addition of the 
amine, the reaction mixture was refluxed for several hours 
and the mixture then poured into water to precipitate the 
amide. The period of refluxing varied from two to six 
hours, dependent upon the reactivity of the amine employed. 
All of the compounds prepared were purified by recrystal- 
lization from ethyl alcohol or a mixture of equal parts of 
ethyl alcohol and acetone except for thianaphthene-2-car- 
boxylic acid and thianaphthene-2-carboxamide which were 
recrystallized from dilute methanol and methanol, respec- 
tively. 

The compounds were tested for their antifungal activity 
by a modification of the paper disc technique used for test- 
ing antibiotics. The degree of antifungal activity was 
measured relative to that of three, known antifungal agents: 
undecylenic acid, salicylanilide and 5-chloro-8-hydroxy- 
quinoline. The zones of inhibition were measured as the 
minimum distance between the periphery of the filter disc 
and the colony growth. The results were recorded as the 
mean of four readings and acetone was used as the control 
for each series. 

The results of these tests indicate that none of the 
compounds tested were very active with respect to 5- 
chloro-8-hydroxyquinoline but twelve of the twenty-two 
compounds tested were equal to or more active than un- 
decylenic acid or salicylanilide against T. rubrum. Seven 
of the compounds tested were equal to or more active than 
undecylenic acid against M. gypseum and six of the com- 
pounds were equal to or more active than undecylenic acid 
against T. mentagrophytes. Five of the compounds tested 
were equal to or more active than undecylenic acid against 
M. canis. 











Of all of the compounds tested, N-(2-methylpiperidyl)- 


thianaphthene-2-carboxamide, N-cyclohexylthianaphthene- 

2-carboxamide and N-morpholinylthianaphthene-2-carbox- 

amide were the most active against all four of the fungi. 
81 pages. $2.00. Mic 57-4530 


SYNTHESIS AND ANTIFUNGAL STUDIES 
ON NEW ORGANIC SULFUR COMPOUNDS 


(Publication No. 22,104) 


Amrutlal Maganlal Shah, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor James W. Jones 


In general, antifungal agents can be classified into the 
following major groups: 1, Chelating agents 2. Metals 
3. Fatty acids and their derivatives 4. Sulfur 5. Hormones 
6. Heferocyclic compounds 7, Antibiotics 8. Quinones and 
9. Organic sulfur compounds. The most important organic 
fungicides are included in the group of organic sulfur com- 
pounds, namely the derivatives and analogues of dithiocar- 
bamic acid. Within twenty years of their discovery, the 
dithiocarbamates have become widely used for the control 
of plant diseases over which there was hitherto little or no 
control. There are several schools of thought with regard 
to the mode of action of organic sulfur compounds. Many 
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experiments have been carried out by agricultural chem- 
ists to prove that the presence of the -C-5S- group is req- 


uisite to fungicidal activity. 

The literature reveals that dithiocarbamates have been 
employed chiefly as chemotherapeutic agents for the treat- 
ment of fungus diseases of plants and that very little at- 
tention has been given to their use in human chemotherapy. 
Several esters of ethylenediamine-bis-dithiocarbamic acid 
have been prepared by former workers in this laboratory 
and tested against human pathogenic fungi. Some of the 
compounds were found to be as active as undecylenic acid. 
The pungent odor and chemically unstable nature of these 
compounds is a hindrance to their pharmaceutical appli- 
cation. 

This investigation included the preparation of the so- 
dium salts and five esters of o-phenylenediamine-bis- 
dithiocarbamic acid and the corresponding compounds 
from 4-chloro-o-phenylenediamine-bis-dithiocarbamic 
acid. The above compounds were tested for antifungal ac- 
tivity by the modified agar plate method against 4 patho- 
scenic fungus strains, which are responsible for the com- 
mon occurances of fungus infections in humans, animals, 
and sometimes in plants, 


Microsporum Gypseum: This causes to a certain extent, 
the infection called “tinea capitis.” The fungus infects 
lower animals and occasionally causes infections in human 
beings. 





Microsporum Canis: This species is of animal origin and | 





causes roughly 10 per cent of tinea capitis among children 
in the United States. It also causes a disease called 
“Tinea barbae” which infects the bearded area of the face 
and neck, 


Trichophyton Rubrum: This fungus causes many chronic 
dermatophytoses of the hands, feet, nails and glabrous 
skin. The infection is called * Tinea unguium” and the in- 
fected area becomes discolored, brittle and thickened, 





Trichophyton Mentagrophytes: This dermatophyte is the 
chief cause of the inflammatory type of ringworm, involv- 
ing the feet (athletes foot), hands and glabrous skin. Tinea 
pedis is a fungus infection of the feet, invading the toe- 
webs and soles, caused by this and various other species 
of trichophyton., 








The sodium salt of o-phenylenediamine-bis-dithiocar- 
bamic acid was more active than undecylenic acid against 
T. Rubrum and M, Canis and less active against M. Gyp- 
seum and T, Mentagrophyte. The sodium salt of 4-chloro- 
o-phenylenediamine-bis-dithiocarbamic acid was less ac- 
tive than undecylenic acid against all 4 organisms. The 
methyl esters were more active than undecylenic acid 
against all four organisms. The ethyl esters were more 
active than undecylenic acid against all 4 organisms but 
less active than the methyl esters against M. Gypseum and 
T. Mentagrophyte and about equally as active against M. 
Canis and T. Rubrum,. The allyl esters were more active 
than undecylenic acid against all 4 organisms but they 
showed activity, which, in general, was less than that of 
the methyl esters. It has been suggested that decrease in 
activity shown in the esters may be related to lengthening 
of the ester chain with a consequent decrease in the ioni- 
zation rate. The epoxypropyl esters were less active than 
most of the compounds used in our study excepting the 





sodium salts and undecylenic acid. The benzyl esters 
were more inhibitory than the allyl or epoxypropyl esters 
against all 4 species of fungus, but less inhibitory than the 
methyl esters with some exceptions. 

In the past, many efforts have been made to change the 
molecular structure of compounds with regard to the thio- 
carbamate portion and to compare their activities. The 
results of this investigation suggest that dithiocarbamic 
acid derivatives prepared from o-phenylenediamine and 
4-chloro-o-phenylenediamine possess a higher antifungal 
activity than derivatives prepared from ethylenediamine. 

47 pages. $2.00. Mic 57-4531 
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PART A: SYNTHESIS AND REACTIONS OF 
1,1-DIMETHYL-2-KETO-1,2- DIHYDRONAPHTHALENE., 
PART B: ULTRAVIOLET AND INFRARED 
ABSORPTION SPECTRA OF ENDOCYCLIC 
a,B- UNSATURATED KETONES, 


(Publication No, 22,125) 


Richard DeAlton Campbell, Ph.D. 
The University of Nebraska, 1956 


Adviser: N. H. Cromwell 


Part A 


The parent ketone, 1, 1-dimethyl-2-keto-1,2-dihydro- 
naphthalene IV was synthesized from 1,1-dimethyl-2- 
tetralone II in 63% yield. This compound IV was charac- 
terized by several physical properties, and by its 
semicarbazone and 2,4-dinitrophenylhydrazine. 

The ketone IV did not react with morpholine. It did not 
undergo the dienone-phenol rearrangement under mild acid 
conditions. The ketone IV added bromine readily to give 
the dibromide VIII in 73% yield. The latter compound re- 
acted with sodium carbonate to give I,1-dimethyl-2-keto- 
3-bromo-1,2-dihydronaphthalene IX in 81% yield. 

Both bromo derivatives VIII and IX reacted with mor- 
pholine at steam bath temperature to give 67% and 56% 
respectively of 1,1-dimethyl-2-keto-4-morpholino-1,2- 
dihydronaphthalene X. At room temperature, IX gave a 
31% yield of X. The amine ketone X was identified by hy- 
drolysis to 1,1-dimethyl-2,4-diketotetralin XI, The dike- 
tone XI was cleaved with alkaline hypochlorite to give the 
known @,a@-dimethyl homophthalic acid, 

The parent ketone IV reacted readily with alkaline per- 
oxide to give the corresponding epoxide. The epoxide was 
not isolated. It was converted by morpholine to the amino 
ketone X in 22% yield (based on IV). The diketone XI was 
obtained from IV through the intermediate epoxide in 53% 
yield. 

Several attempts to synthesize independently the dike- 
tone XI or the isomeric 1,1-dimethyl-2,3-diketotetralin 
were unsuccessful, 


Part B 


The ultraviolet and infrared spectra were measured 
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for the parent ketones 1,1-dimethyl-2-keto-1,2-dihydro- 
naphthalene IV and 4,4-dimethyl-1-keto- 1,4-dihydronaph- 
thalene XVII, as well as their dihydro derivatives. These 
spectra and the spectra of perinaphthenone-7 XXVI and 
perinaphthanone-7 XXV are discussed on the basis of ex- 
pected resonance in each system. 

Ultraviolet spectra were determined for 12 compounds, 
and infrared spectra for 21 compounds. These compounds 
are all derivatives of the parent ketones IV, XVII and 
XXVI, in which a substituent group, viz., bromo, hydroxy, 
methoxy or morpholino, is in the a- or f-position, For 
these derivatives and for some derivatives studied previ- 
ously the spectra were compared with the spectra of the 
parent ketones. The shifts in the absorption maxima, 
caused by the substituent groups, were calculated, 

It is suggested that the effect of the substituents on the 
ultraviolet absorption maxima is dependent mainly on the 
resonance interaction between the substituent and the ke- 
tone system. In the infrared region both the resonance and 
the inductive effects of the substituents are important. 

The effect of the substituents on absorption spectra 
varies with the position of the substituent, and with the 
parent ketone system. The perinaphthenone-7 systems 
seems to engage in extensive resonance, even in the 
ground state. Substituent effects in the cross conjugated 
system of XVII are smaller than in the linear conjugated 
system of IV. 85 pages. $2.00. Mic 57-4492 


THE NUCLEAR QUADRUPOLE RESONANCE 
OF SOME CHLORINE COMPOUNDS 


(Publication No. 24,052) 


Dean Carlton Douglass, Ph.D. 
Cornell University, 1957 


The initial part of this thesis describes the construc- 
tion and operation of a regenerative type nuclear quadru- 
pole resonance spectrometer which has a wide band audio 
system. The spectrometer is designed to operate in the 
20-45 Mc./sec. frequency range. It is concluded that this 
system, while superior to the super-regenerative spec- 
trometer in most all respects, is probably inferior toa 
spectrometer utilizing a regenerative oscillator and a 
narrow band audio system with a phase sensitive detector. 

The significance of the quadrupole spectra, or absence 
of spectra, of a number of chlorine compounds is consid- 
ered. The spectra of two compounds, orthochlorobenzoic 
acid and boron trichloride, are investigated in some detail. 
The intramolecular hydrogen bond length between the car- 
boxyl hydrogen atom and the ortho chlorine atom in ortho- 
chlorobenzoic acid is estimated, from line width measure- 
ments, to be about 1.7 A. The question of why boron 
trichloride exhibits two chlorine quadrupole resonance 
lines when X-ray diffraction data shows that all of the 
chlorine atoms in the crystal lattice are equivalent is ex- 
amined. Two possible explanations are considered: mag- 
netic dipole-dipole interaction between the boron and chlo- 
rine nuclei, and the isotope effect of B’° and B'’. The 
calculations are subjected to many assumptions, but the 
conclusion is that the two lines probably arise from the 
isotope effect. The two isotopes perform thermal motions 
of slightly different R.M.S. amplitude which gives different 





average electric gradients at the positions of the chlorine 
nuclei. 

The remainder of the thesis presents a formulation of 
the problem of “wiggles” which is somewhat different from 
previous treatments of the phenomenon. The results of the 
calculation are not subjected to experimental test because 
of inadequacies of the present apparatus. 

109 pages. $2.00. Mic 57-4533 


MECHANICAL PROPERTIES AND MELTING POINTS 
OF CRYSTALLIZABLE NETWORKS 


(Publication No, 24,759) 


Earl Traian Dumitru, Ph.D. 
Cornell University, 1957 


In a recent statistical thermodynamic investigation of 
the influence of elastic deformation upon the transition be- 
tween crystalline and amorphous states in polymeric net- 
works, Flory presented some quantitative relationships 
which with proper modifications should be applicable to 
two types of networks. These are: first, the familiar vul- 
canizate resulting from the cross-linking of a polymer in 
its amorphous or random state and, second, the less well 
known network resulting from the introduction of cross 
links into a highly ordered, crystalline state. (The crys- 
talline state referred to is the state of high order usually 
designated “fibrous.”) In this thesis the theory is applied 
to data concerning the elastic and melting behavior of 
sulfur-vulcanized natural rubber as an example of a ran- 
dom network, and to similar data concerning the behavior 
of rat-tail tendon collagen tanned with formaldehyde and 
swollen in 3M KCNS, as an example of an ordered network, 
The decrease in the reciprocal of the melting temperature 
of a randomly cross-linked network under linear deforma- 
tion is related theoretically to the elongation of the macro- 
scopic length, the maximum extension, (submicroscopic), 
of a chain in the network, and the number of segments per 
chain. The chain parameters used to obtain the maximum 
extension ratio were the root-mean-square end-to-end 
distance of the amorphous, relaxed chain, and the length of 
the same chain in the crystallized state. The effective 
number of cross links, and hence the number of segments 
per chain was determined both from stress-strain meas- 
urements and from swelling measurements. Experimental 
values of the melting points of stretched vulcanized rubber 
for elongations up to 3.5 were determined from the tem- 
perature dependence of the force of retraction. The heat 
of fusion and melting point for undeformed polymer were 
derived from these data according to theory. The heat of 
fusion agrees, within the error of the method, with the 
dilatometric value, while the unstrained melting point is 
in agreement only for well-annealed samples. 

The theory of networks cross-linked in the ordered 
state leads to a relationship between the reciprocal melting 
temperature, the heat of fusion, chain parameters, and a 
function of the deformation similar to that for vulcanized 
rubber. The heat of fusion and melting temperature at 
maximum extension for collagen at swelling equilibrium 
in 3M KCNS were determined by application of the theory 
to force, elongation, swelling and temperature data. The 
heat of fusion so derived is in good agreement with the 
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value previously reported for beef tendon from this labo- 
ratory, and based on dilatometric measurements. The in- 
vestigation was greatly facilitated by a new technique of 
force measurement at temperatures in the two-phase re- 
gion of partly-melted fibers which supersedes the con- 
stant-force type of measurement generally used for 
shrinkage temperature determinations. The shrinkage 
temperature was found to be of dubious significance since 
it is not ordinarily determined under equilibrium condi- 
tions. Other essential features of the theory were con- 
firmed; the requirement that the shrunken, isotropic 
length of a fiber increase with cross-linking was met, the 
melting temperature was found to increase with cross- 
linking, and the elastic modulus in the amorphous state in- 
creased with cross-linking. The shape of the stress- 
strain curve predicted by statistical theory for both ran- 
dom and ordered networks in the amorphous state was 
completely confirmed provided that the elastomer was 
maintained in the amorphous state. 

141 pages. $2.00. Mic 57-4534 


RELATIVE APPARENT MOLAL HEAT CONTENTS 
OF SOME RARE-EARTH CHLORIDES AND NITRATES 
IN AQUEOUS SOLUTIONS 


(Publication No, 23,157) 


Robert Eugene Eberts, Ph.D. 
Iowa State College, 1957 


Supervisor: Professor F. H. Spedding 


An adiabatically jacketed differential calorimeter, with 
a sensitivity of 5 x 10~ calories per millimeter pen dis- 
placement of a recording potentiometer, was used to 
measure the heats of dilution of solutions of lanthanum 
chloride, ytterbium chloride, lanthanum nitrate and ytter- 
bium nitrate. The concentrations of the solutions ranged 
from about 0.10 molal to about 0.25 molal. The heats of 
dilution, which ranged from about 0.05 to 2.0 calories, 
were measured to within a few thousandths of a calorie. 

The “short-chord” method of treating the heat of dilu- 
tion data was used for the very dilute concentration range. 
This treatment yielded limiting equations for the concen- 
tration dependence of P; , which is the slope of a ¢;, versus 
m?% plot. Lanthanum chloride and nitrate gave limiting 
slopes of 6630 and 6230 respectively, compared to the the- 
oretical limiting slope of 6925 as predicted by the Debye- 
Huckel interionic attraction theory. However, the ytter- 
bium salts showed anomalous behavior in that the plot of 
P; versus m2? exhibited a maximum at about m} = 0.045, 
dipping away from the theoretical limiting value below this 
concentration. The limiting slope was 247 for ytterbium 
chloride and -1393 for ytterbium nitrate. The anomalous 
behavior has been tentatively explained by the presence of 
some polymeric type species which form when the sample 
solution is diluted. 

Empirical expressions were derived for the relative 
apparent molal heat content of solute, ?, ; the relative 


partial molal heat content of solvent, L,; and the relative 


partial molal heat content of solute, L.. Comparing the 
data to the predictions of the Debye-Hiickel theory, it was 





found that the $1, values for the lanthanum salts began de- 
viating from the theoretical curves at a concentration of 
about 0.001 molal. The data for the ytterbium salts did not 
agree with the theory due to their anomalous behavior in 
the very dilute concentration range. 

An isothermally-jacketed calorimeter, utilizing a 
transposed bridge type thermometer with a sensitivity of 
about 3.5 x 107* degrees per microvolt, was used to meas- 
ure the heat of solution of neodymium chloride hexahydrate. 
From the values of the integral heats of solution at various 
molalities, the relative apparent molal heat content was 
calculated for the neodymium chloride in the solutions. 
The $i values thus obtained were in agreement with those 
previously reported from heats of dilution, but not with 
those derived from heats of solution of anhydrous neodym- 
ium chloride. Two possible explanations have been offered 
for the discrepancy in the previous heat of solution data. 
The first is based on a slow type reaction which might ac- 
company the dissolution of the anhydrous salt; the second 
depends upon the hydrolysis of the rare earth ion when the 
salt is dissolved. 154 pages. $2.05. Mic 57-4535 


A STUDY OF ARYLMETHYL CATIONS 
(Publication No. 24,007) 


William L. Evans, Ph.D. 
The Pennsylvania State University, 1957 


The Hammett equation has provided a satisfactory 
method of correlating the effects of structure on equilibria 
and rates if the treatment is applied only to meta and para 
derivatives of aromatic systems. The success of this re- 
lationship depends on the constancy of polar resonance and 
polar inductive effects in the reaction state, the transition 
state, and the product state. 

The Hammett equation fails for electron donating para 
substituents when applied to electrophilic aromatic substi- 
tution reactions, The mechanism of these reactions in- 
volves a positively charged entity attacking the ring. It is 
possible for an electron donating substituent in the para 
position to share this positive charge, thus disturbing the 
required constancy of the polar effects. 

Substituent parameters which would apply to electro- 
philic aromatic substitution reactions have been evaluated 
by studying the ionization of para substituted diaryl and 
triaryl methanols in sulfuric acid. The values are: p- 
anilino, -1,23; p-hydroxy, -0.74; p-acetylamino, -0.42; 
p-benzoylamino, -0.38; p-phenoxy, -0.33; p-fluoro, -0.015; 
p-bromo, +0.09; p-iodo, +0.09. 

These parameters successfully correlate the rates of 
electrophilic aromatic substitution reactions such as halo- 
genation, nitration, and the acid hydrolysis of para substi- 
tuted phenyltrimethyl silanes and possibly any reaction 
where in the transition state there is essentially a unit 
positive charge on an atom adjacent to the ring. 

The following relationship has been shown to exist: 


CF - Ol = kOR 
By studying the ionization of para substituted triaryl- 
methanols in nitric and perchloric acids, the Cy acidity 


function has been evaluated from 0-55% nitric acid and 
from 0-35% perchloric acid. pKR* values for several 
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indicators calculated from data obtained in sulfuric, nitric, 
and perchloric acids show good agreement. 

During the course of the above investigations fading of 
diarylmethyl cation color at some acid concentrations was 
observed. Isolation of benzohydryl ether from a solution 
of benzhydrol in sulfuric acid indicates that the arylmethyl 
cation reacts with unionized alcohol to produce an ether 
which does not absorb in the visible region of the spec- 
trum. 

4,4’,4”-Triacetylaminotriphenylmethanol and 4,4’ ,4” - 
tribenzoylaminotriphenylmethanol did not fit the C, acidity 
function, that is the equilibrium shifted with varying acid 
concentration in a manner different from all other aryl- 
methanols studied. Investigation of this discrepancy led to 
the conclusion that the fit of an indicator with Cy is de- 
pendent on the charge distribution within the cation. It ap- 
pears possible for the arylmethylcation to have a charge 
distribution similar to protonated bases Hammett used in 
evaluating the Hy acidity function. 

4,4’,4”-Trimethyltriphenylmethanol was treated with 
deuterated sulfuric acid for as long as six days. An infra- 
red absorption curve of the isolated material indicated no 
trace of C-D stretching vibration at 4.3 microns at concen- 
tration in which the C-H bands absorbed 90% of the inci- 
dent radiation. Since the experiment was conducted at an 
acid concentration optimal for exchange, the absence of ex- 
change indicates that the arylmethyl cation did not revers- 
ibly dissociate a proton. 96 pages. $2.00. Mic 57-4536 


ROTATIONAL ISOMERIZATION IN 
1,2-DISUBSTITUTED ETHANES, SUCCINONITRILE 


(Publication No. 23,955) 
Warren Eugene Fitzgerald, Ph.D. 
Rensselaer Polytechnic Institute, 1957 


Supervisor: George J. Janz 


The infrared spectrum is presented from 2 to 25 pw and 
- 100°C. to +180°C. for 1,2-dicyanoethane, succinonitrile, 
in the liquid and solid states. The results clearly show 
the presence of two rotational isomers of Ca, (trans) and 





C,(gauche) symmetry at temperatures above -43.7°C. The 
variation of the intensities of the liquid infrared bands with 
temperature gives a value of 360 ¢ 50 cal. mole for the 
energy difference, AH, between the two forms, with the C, 
isomer having the lower energy. At temperatures less 
than -43.7°C., succinonitrile exists entirely in gauche iso- 
meric form. In the vapor state, it is predicted, that the 
C,,, isomer will be the lower energy form, the energy dif- 
ference between the isomeric forms, estimated from these 
results, now being 1.0 kcal. mole™. The infrared spec- 
trum, when combined with the known Raman spectrum and 
a skeletal model permits a vibrational assignment. The 
vibrational assignment, intramolecular parameters, and a 
calculation of the mole fraction of each isomer are used 
to calculate the statistical thermodynamic properties of 
the equilibrium mixture as a function of temperature. 

96 pages. $2.00. Mic 57-4537 








SOME PROPERTIES OF SURFACE FILMS FORMED BY 
ADSORPTION OF n-NONADECANOIC ACID 
ON MECHANICALLY ACTIVATED METAL SURFACES 


(Publication No. 24,578) 


Tomlinson Fort, Jr., Ph.D. 
The University of Tennessee, 1957 


Major Professor: Hilton A. Smith 


When various metals are machined in the absence of 
air, the surface is activated in such a manner as to influ- 
ence strongly the subsequent adsorption of polar n-nonade- 
canoic acid. Saturation layers of this acid are produced 
on various metals. Subsequent analysis of the desorbed 
layers shows that soap formation occurs during the ad- 
sorption process even in some cases where free energy 
changes calculated in the usual manner are positive. The 
excess energy required for the reaction is apparently due 
to the Kramer effect. 

Experiments with n-nonadecanoic acid tagged with 
radioactive carbon-14 indicate that the acid in the ad- 
sorbed layer is continually undergoing renewal in the acid 
in solution. Analytical determinations of metal ions in the 
solution indicate that the layer is desorbed as soap mole- 
cules. The rate of desorption increases in the order 
silver < copper < aluminum. In fact, desorption is so 
rapid for the aluminum soap that complete monolayers are 
difficult to obtain. 

When the radiochemical results are compared with the 
metal ion analyses, it is found that soap molecules are 
produced more rapidly than would be predicted on a sta- 
tistical basis. There are apparently active spots on the 
surface where “exchange” occurs more rapidly than that 
characteristic of the surfaces as a whole. 

169 pages. $2.25. Mic 57-4538 


THE CATALYTIC ACTIVITY OF ZINC OXIDE 
IN THE PHOTOCHEMICAL FORMATION 
OF HYDROGEN PEROXIDE 


(Publication No. 23,703) 


Paul Donald Garn, Ph.D. 
The Ohio State University, 1952 


A study of the catalytic activity of commercial grades 
of zinc oxide was undertaken in order to elucidate the 
reasons for differences in their catalytic activities in the 
photochemical formation of hydrogen peroxide. 

Zinc oxide is a white crystalline powder insoluble in 
water but soluble in either acid or base. Its solubility 
product’ is apparently dependent on the method of prepa- 
ration, but is in the neighborhood of 10~** to 10-*°. The 
heat of formation is about 83 kcal. per mole’** . The heat 
content has been shown to vary by nearly ten per cent even 
for zinc oxides prepared from the same starting material, 
€-zinc hydroxide*’’. 

The catalytic activity of zinc oxide has been studied 
especially thoroughly in the decomposition of alcohols. 
The decomposition of alcohols proceeds through a process 
of dehydration, dehydrogenation, or both. Zinc oxides 
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vary greatly in catalytic activity according to the methods 
of preparation®?*»*°1°, 

The catalytic activity of zinc oxide in the photochemical 
formation of hydrogen peroxide was first reported by Baur 
and Neuwiler" and confirmed by Goodeve™’. For labora- 
tory preparations, the activity of zinc oxide prepared by 
decomposition of the carbonate is more active than that 
prepared by ignition of zinc hydroxide precipitated from 
zinc sulfate or zinc nitrate solutions. These in time are 
more active than zinc oxide prepared by ignition of zinc 
nitrate. The addition of organic additives increases the 
yield of hydrogen peroxide’*. Rankin has studied the ef- 
fect of organic additives and suggests the use of sodium 


formate. 


EXPERIMENTATION 


The exposure of the zinc oxide-water-sodium formate 
system was carried out in an apparatus consisting of an 
AH-6 mercury lamp equipped with a voltage regulator, a 
Pyrex test tube and a test tube support. The test tube sup- 
port was constructed by placing a box-like frame on a 
filter funnel rack so that the test tube rested in the second 
of four funnel openings. A motor and magnet to drive a 
magnetic stirrer were mounted directly below the funnel 
opening. An aperture 2.4 x 6.0 cm. was cut in the side of 
the frame facing the lamp. Reproducible illumination 
could then be obtained by placing the end of the filter funnel 
rack against the outer lamp jacket. Oxygen was supplied 
through a Hoke regulator and was introduced into the sys- 
tem through a glass tube extending to within a centimeter 
of the magnetic stirrer. 

The exposure was made by pouring 50.0 ml. of 0.200 N 
sodium formate into the Pyrex test tube containing the 
magnetic stirrer, adding 0.40 g. of the zinc oxide sample, 
placing the test tube in the support, and starting the 
stirrer. The oxygen tube was inserted and the shutter 
withdrawn. After five minutes the shutter was replaced, 
the test tube withdrawn and the suspension filtered, A ten 
or twenty-four ml. sample was taken for determination of 
hydrogen peroxide. This procedure was adapted from the 
procedure used by Rankin** who has performed an exten- 
sive study of the effect of the several variables. 

The determination of hydrogen peroxide was accom- 
plished spectrophotometrically by use of the titanium re- 
agent described by Bonet-Maury'*®. The absorption of fil- 
tered light of about 425 my is a measure of the hydrogen 
peroxide formed. The change of absorption with hydrogen 
peroxide concentration is approximately linear in the 
useful range of concentrations. 

Spectroscopic examination of the commercial zinc ox- 
ides on hand indicated no relationship between metallic 
impurities and catalytic activity except for the possibility 
that the concentrations of cadmium might influence the 
catalytic activity. 

The concentration of cadmium was determined polaro- 
graphically. The cadmium content is compared with the 
catalytic activity in Table I. 

There is no apparent correlation between cadmium 
content and catalytic activity. 

In heterogeneous catalysis, the available surface is a 
principal factor in determining the rate of reaction. In 
this research the exposure conditions were designed to 
eliminate this effect so that the nature of the surface would 
determine the activity. A series of zinc oxides prepared 





Table I 


Comparison of the Catalytic Activity 
with Cadmium Concentration 





Per cent Cadmium 


Sample Absorption x 10° 


St. Joseph 
#20 
# 30 
#31 
#42 
#42A3 
#43 


New Jersey Zinc 
Special-3 
Kadox-25 
Kadox- 72 
XX-4 
XX- 601 


Florence Red Seal-9 
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by the same general process of manufacture but varying 

in surface area per gram by a factor of about three showed 
no relation between surface area and activity. Similarly, 
doubling the quantity of zinc oxide used did not increase 
the activity beyond the limits of experimental error, 

The commercial grades of zinc oxide can be classified 
readily in two groups (Table I). There is a group of poor 
catalysts varying in activity by a factor of about two anda 
group of good catalysts the poorest of which had an activity 
over three times as great as the best of the poor catalysts. 
The first determinations of catalytic activity were on a 
good catalyst, Anaconda 1550, and a poor catalyst, St. 
Joseph #43, At that time, the sodium thiosulfateiodide ti- 
tration was used to measure activity. Three Anaconda 
1550 samples required 14.05, 14.95, and 14.30 ml. of 
0.0100 N sodium thiosulfate, an average of 14.43 = 0.38 ml. 
Three St. Joseph #43 samples yielded such irreproducible 
results that an additional three samples were exposed. The 
volumes of thiosulfate solution required were 5.81, 6.13, 
4.40, 3.96, 2.82, and 5.37 ml., averaging 4.75 £1.31 ml. 
These variations indicated that the zonc oxide of low ac- 
tivity was not nearly homogeneous. Assuming that the 
product was originally uniform, some change had taken 
place which rendered certain portions of the zinc oxide 
more active catalytically than others. The region most 
susceptible to change is, of course, the surface. Samples 
were taken from the surface and the bulk of St. Joseph #43. 
The values of 0.0100 N sodium thiosulfate required to ti- 
trate were, for the surface, 5.90 and 5.23 ml., and for the 
bulk, 2.30, 1.55, and 1.20 ml. Hence, a change has taken 
place on the surface of the zinc oxide. Since a corre- 
sponding change does not take place on good catalysts, i.e., 
sampling difficulties are not encountered, the process 
must consist of removal of an impurity from the surface 
or chemical conversion of an impurity on the surface of 
the poor catalyst. 

Since the zinc oxides can be grouped so readily into 
good and poor catalysts, one may readily deduce that a 
single cause of this great difference exists. The most ob- 
vious cause is difference in manufacturing processes. 

Zinc oxide is generally produced by either the French or 
the American process or a modification of one of them. 
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The French process consists of the oxidation of zinc 
vapor. The American process consists of roasting zinc 
sulfide ore in air. In the American process, sulfur prod- 
ucts may be present. Considering the activation of the 
poor catalysts on standing, sulfur dioxide is the most 
likely possibility. The phenylene diamine test described 
by Pagano’® was used to detect sulfur dioxide. The test in- 
dicated that sulfur dioxide was present on the poor cata- 
lysts but not on the good catalysts. Further experimenta- 
tion established that the catalytic activity of poor catalysts 
could be improved slightly by vacuum storage or oxidation 
with ozone or with oxygen and ultraviolet light (sunlight). 

A sample of a good catalyst (Kadox-25) was exposed to 
an atmosphere of sulfur dioxide for fifteen days. In order 
to establish whether the decrease in activity was due to 
reduction of hydrogen peroxide or to poisoning of the sur- 
face by sulfur dioxide, a sample of the poisoned Kadox-25 
and a sample of untreated Kadox-25 were each subjected 
to a series of exposures. Each sample was stirred two 
minutes without oxygen, exposed five minutes with oxygen, 
and centrifuged. The liquid was decanted and the zinc ox- 
ide made ready for another exposure. The data are tabu- 
lated in Table II, 


Table II 


The Activity of Sulfur Dioxide- Poisoned 
and Untreated Zinc Oxide (Kadox-25) 





Untreated 
Kadox-25 


41.0 
30.6 
29.0 
30.4 
29.8 
29.6 
29.5 


Poisoned | 
Kadox-25 


16.0 
34.9 
32.4 
30.5 
29.6 
28.1 
29.3 


Number of 
Five Minute Exposures 














The results show that sulfur dioxide on the surface of 
zinc oxide is not the principal cause for decreased ac- 
tivity, since a poor catalyst does not improve in activity 
under the same conditions. Two sets of six exposures 
each were made with PC-239, a sulfide-produced zinc ox- 
ide. In each case the activity was constant with a standard 
deviation of less than two per cent. 

Heat treatments were carried out on Kadox-25 and PC- 
239, oxides produced from metal and sulfide ore respec- 
tively. These oxides were heated to 50, 100, 150, 210, 
300, 400, 500, and 800° C. for 18 hours. Kadox-25 showed 
a color change on heating above 300° from the original 
white to yellow-green. In addition, Kadox-25 heated to 600 
or 800° suffered a considerable loss in apparent volume. 

- The PC-239 showed a slight color change at the highest 
temperatures and a slight decrease in apparent volume. 

The weight loss on heating was determined in each 
case. The data are tabulated in Table III and plotted in 
Figure 1. 

The catalytic activity of these samples is tabulated in 
Table III and plotted in Figure 1. In each case, the cata- 
lytic activity passes through a minimum, a maximum, and 
then steadily declines, The small maximum observed in 
Kadox-25 is characteristic of good catalysts, Five other 
good catalysts showed similar behavior. 

The maximum in the activity of PC-239 follows an 


Table III 


The Relation between Weight Loss and Activity 
of Kadox-25 and PC-239 Heated for 18 hours 
at each Temperature 





Temperature 


Weight Loss 


Absorption 





| Kadox-25 


Per cent 


PC-239 
Per cent 


Kadox-25 
(10 ml. 


PC-239 
(24 ml. 
sample) 





Room 


| 19.25 6.3 
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increase in weight loss. This additional loss in weight 
may be ascribed to sulfur dioxide. Semi-quantitative tests 
with phenylene diamine indicate that much less sulfur di- 
oxide is present on the sample heated to 200° C, than on 
the sample heated to 150° C. 
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Figure 1. The Weight Loss and Catalytic Activity of 
Zinc Oxides Kadox-25 and PC-239 on Heating 18 Hours. 
The weight loss is indicated by the broken lines and the 
catalytic activity by the solid lines. 


The addition of sulfite ion was found to have an effect 
on the observed activity which indicated poisoning rather 
than reduction of the hydrogen peroxide, Several inorganic 
anions were added to determine whether or not poisoning 
of the catalyst does take place. To each sample prepared 
for exposure was added 1.0 x 107* equivalents of the an- 
ions. The data are tabulated in Table IV. 

The effect of the anions is not dependent on the charge 
on the anion. The zinc oxide suspension is a buffer sys- 
tem with a pH of 8. The phosphate ion is principally in the 
dibasic form, and carbonate and sulfite ions are hydro- 
lyzed to the bicarbonate and bisulfite. With the exception 
of the reversed order of sulfate and fluoride ions, the 
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Table IV 


The Effect on the Activity of Florence Red Seal-9 
of Adding 1.0 x 10~* Equivalents of Several Anions 


Anion Absorption 


Reference 36.0 
bs 37.7 
F- 34.0 
SO,” 33.4 
SO,~ 31.8 
c* 16.5 
PO,> 8.2 


effectiveness in lowering the activity is in order of de- 
creasing solubility. 


DISC USSION 


The experimental results show that the large differ- 
ences in catalytic activity are the result of the general 
methods of preparation. Zinc oxides produced from zinc 
sulfide ores are invariably poor catalysts while those pro- 
duced from metallic zinc are good catalysts unless sub- 
jected to additional heat treatments. 

The effect of heat treatments and the effect of added 
anions indicate that the catalytic activity of zinc oxide is 
due principally to the existence of “active regions” or, in 
more general terms, an inhomogeneous surface. The 
maximum observed in the activity of good catalysts heated 
to 100° is certainly the result of driving off adsorbed 
gases, e.g., water, carbon dioxide or nitrogen from the 
more active regions. The gain in activity of poor catalysts 
is partially due to driving of sulfur dioxide from the sur- 
face but the principal gain is probably due to the creation 
of new active regions as a result of cracks and strains 
caused by the escape of sulfur dioxide from the interior of 
the particle. The decrease in activity is the result of an- 
nealing and sintering. 

The effect of the “active regions” is so great that the 
influence of the semiconductive properties of zinc oxide 
could not be studied. The loss in activity of the zinc oxide 
due to destruction or diminution of active regions on heat- 
ing appears to overshadow any changes in activity result- 
ing from partial reduction of the zinc oxide. 


CONCLUSIONS 


The catalytic activity of zinc oxide in the photochemi- 
cal formation of hydrogen peroxide is determined prima- 
rily by the method of preparation. Zinc oxides produced 
from sulfide ores are comparatively poor catalysts. Those 
produced by oxidation of zinc vapor are good catalysts un- 
less subjected to special treatment. 

The differences in catalytic activity among good cata- 
lysts are the result of minor differences in processes of 
preparation which cause a greater or lesser degree of ac- 
tive centers. 

The amount of metallic zinc or other unoxidized metals 
does not determine the catalytic activity of zinc oxide al- 
though the semiconductive properties of zinc oxide may be 
a prerequisite for its catalytic activity. 

81 pages. $2.00. Mic 57-4539 
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PHYSICAL TRANSITIONS IN COLLAGEN AND GELATIN 
(Publication No. 24,761) 


Robert Roth Garrett, Ph.D. 
Cornell University, 1957 


The thermal shrinkage of collagen and the melting of 
gelatin gels have separately been the subjects of many ex- 
perimental studies. The view that these processes corre- 
spond to crystal ~ liquid phase transitions, though not 
widely accepted, is nevertheless supported by a variety of 
observations. In each of the above systems, for example, 
the existence of such a physical transition has been previ- 
ously indicated by X-ray diffraction studies of the trans- 
formed and of the untransformed material. 

Despite such observations these transformations are 
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often described as chemical reactions rather than as true 
phase transitions, Experimental evidence leading to an 
unequivocal characterization of each transformation would 
appear generally desirable. Convincing evidence of the 
occurrence of melting in a protein system might also be 
expected to have medical and biological significance. 

The present study is primarily concerned with the di- 
latometric determination of volume changes occurring dur- 
ing the melting and the recrystallization of plasticized col- 
lagen and gelatin. Such determinations are reported over 
a wide composition range for bovine tendo achillis collagen 
swollen with ethylene glycol. Similar data are presented 
for gelatin hydrogels at degrees of swelling greater than 
50 wt. % and for a gelatin-ethylene glycol gel having a 
composition of 90 wt. % of diluent. Detection of the con- 
figurational transition in the collagen-ethylene glycol sys- 
tem is also reported by the optical method of transmission 
depolarization. The configurational transition temperature 
is determined in dilute rat tail tendon collagen-ethylene 
glycol solution by following the viscosity as the solution is 
heated. Partial reversion to the native form is evidenced 
on cooling both in the viscometric and the dilatometric 
studies. In both collagen- and gelatin-diluent systems vol- 
ume values for partly crystalline polymer which do not 
change appreciably with time are attained slightly below 
the melting temperature T,,. Between T,,, and the tem- 
perature at which decomposition occurs rapidly (ca. 120°C) 
equilibrium volumes are observed for amorphous collagen. 

The existence of a glass-like transition in collagen- 
diluent mixtures is indicated by a change in slope of the 
volume-temperature curve at a temperature Tg. Tg is ob- 
served in both melted and highly crystalline samples. 

The present results confirm beyond the realm of hy- 
pothesis the view that the loss of structural organization 
on heating proceeds in collagen and gelatin as a reversible 
phase transition which (neglecting the effects of chemical 
reactions which are not per se accountable for the process) 
is characterized thermodynamically as a discontinuity in a 
first derivative of the free energy. These results are ir- 
reconcilable with the concept that the configurational 
change proceeds as a chemical reaction to be character- 
ized by appropriate values of the heat and entropy of acti- 
vation. Application of the pertinent melting point depres- 
sion theory leads to the determination of the heat and 
entropy of fusion in each system. The polymer-diluent in- 
teraction parameter xX, is also evaluated for each of the 
two diluents studied. 

An integrative review of the physics and chemistry of 
collagen and gelatin prefaces the thesis. 

172 pages. $2.25. Mic 57-4540 





VOLUTAMMETRIC STUDIES IN ACETONITRILE 
(Publication No. 23,738) 


David Henry Geske, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Alexander I. Popov 


The physical and chemical properties of acetonitrile 
make it an effective solvent for voltammetric studies. An 
external reference electrode consisting of a silver 





electrode in an acetonitrile solution saturated with silver 
chloride and trimethylethylammonium chloride was de- 
veloped for use in voltammetric studies. The following 
ions were studied at the dropping mercury electrode: lith- 
ium, potassium, sodium, calcium, strontium, barium, alu- 
minum, manganese(II), chromium (III), iron (II), iron (III), 
cobalt (II), zinc, hydrogen, copper (II), thallium (I), cad- 
mium, lead, tin (II), silver, and mercury (II). The rotating 
platinum electrode was used as an indicator electrode ina 
study of a number of halogen species. Voltammetric be- 
havior was observed for iodide ion, triiodide ion, and io- 
dine. From the voltammetric data for equimolar mixtures 
of triiodide ion and iodine, and of iodide ion and triiodide 
ion, the formal electrode potentials were calculated for the 
triiodide-iodine and iodide-triiodide half-cells in aceto- 
nitrile. A study was made of the effect of pyridine on the 
oxidation of iodide ion, triiodide ion, and iodine. The ef- 
fect of various other heterocyclic amines on the oxidation 
of iodide ion was also studied. The reduction behavior of 
dipyridine iodine(I) perchlorate was observed. In the bro- 
mine system, voltammetric studies were made on bro- 
mine, tribromide ion, and bromide ion. Voltammetric data 
were also obtained for iodine bromide, iodine chloride and 
the following.ions: iododibromide, iododichloride, diiodo- 
bromide, iodobromochloride, thiocyanate, and chloride. 
270 pages. $3.50. Mic 57-4541 


POLYMERIC ASSOCIATION IN ALIPHATIC ALCOHOLS: 
A STUDY OF HYDROGEN BONDING 
USING INFRARED SPECTROPHOTOMETRY 


(Publication No. 24,011) 


Jessie Louise Gove, Ph.D. 
The Pennsylvania State University, 1957 


This study was undertaken in an effort to resolve an 
apparent disagreement in the literature concerning the 
structures of the species resulting from intermolecular 
hydrogen bonding of aliphatic alcohols, to determine the 
relevant equilibrium constants, and to determine the man- 
ner in which these equilibrium constants vary with chain 
length and structure. 

The infrared absorption spectra of a number of normal, 
primary aliphatic alcohols covering the range from C, to 
C, and the three isomeric butyl alcohols; primary, second- 
ary, and tertiary, were measured in the region of the fun- 
damental OH stretching vibration (2.5 to 3.2 microns). 
Each alcohol was examined over a concentration range of 
approximately 0.004 to 2.00 F. in carbon tetrachloride so- 
lution using a Perkin-Elmer, Model 21 double-beam spec- 
trophotometer equipped with a calcium fluoride prism. 

Three absorption bands were observed in the OH 
stretching region at approximately 2.75, 2.85 and 3.00 mi- 
crons. These bands were assigned to the ‘free’ OH, ‘ter- 
minal’ OH and ‘bonded’ OH bond species, respectively. 
From the areas of these bands (absorption intensity), cal- 
culated by Ramsay’s direct integration method, at various 
formal alcohol concentrations the molar absorption intensi- 
ties of the various bond species were determined. Using 
the absorption intensity and the appropriate molar absorp- 
tion intensity, the molar concentration of a particular bond 
species at a given formal alcohol concentration could be 
determined, 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2840 CHEMISTRY 





On the basis of this study it was concluded that only 
three molecular species are formed by hydrogen bonding 
of alcohols in carbon tetrachloride solution; these are the 
monomer, a linear dimer and acyclic tetramer. The 
equilibrium constants for the formation of a linear dimeric 
molecule and the formation of a cyclic tetrameric mole- 
cule from the monomer were evaluated for each alcohol 
studied. These formation constants (species concentra- 
tions expressed in moles per liter) were found to be: 
methanol, 0.85, 41.1; ethanol, 0.68, 31.4; n-butanol, 0.58, 
26.8; n-pentanol, 0.56, 25.7; n-hexanol, 0.51, 25.1; n- 
octanol, 0.49, 23.8; 2-butanol, 0.78, 15.5; 2-methyl-2- 
propanol, 0.70, 10.6. 

The molar absorption intensity of the free OH band for 
alcohols in carbon tetrachloride solution was found to vary 
with the structure of the alkyl radical but was almost con- 
stant within a structural class. Values of A, varied be- 
tween 4,90 x 10° cm./mole for methanol and 5.30 x 10° 
cm./mole for n-octanol for the homologous series of 
straight-chain, primary, aliphatic alcohols. The change in 
Ao with change in the structure of the alkyl radical is il- 
lustrated by the values obtained for the isomeric butyl al- 
cohols: n-butanol, 5.20; 2-butanol, 4.39; 2-methyl-3- 
propanol, 3.05. The magnitude of the molar absorption 
intensity of the ‘free’ OH group in carbon tetrachloride so- 
lutions of alcohols is apparently a function of the structure 
of the monomeric molecule. Its variation with structural 
change is much greater than the corresponding change in 
peak frequencies. Thus a knowledge of the molar absorp- 
tion intensity of the ‘free’ OH band should be more useful 
in structural determinations than the determination of the 
peak frequency. 68 pages. $2.00. Mic 57-4542 


THE INTERNUCLEAR DISTANCE 
AND 1-TYPE DOUBLING IN CARBON DISULFIDE 


(Publication No, 24,013) 


Arthur Henry Guenther, Ph.D. 
The Pennsylvania State University, 1957 


The primary purpose of the problem discussed in this 
dissertation was to determine the internuclear distance in 
carbon disulfide. As a consequence of this principal in- 
vestigation, it was possible to study the phenomenon of l- 
type doubling in carbon disulfide and also to determine a 
complete set of vibrational constants for carbon disulfide. 

The internuclear distance in molecules is of great im- 
portance in various chemical and physical calculations, 
The distances in simple molecules are of greater impor- 
tance as they form a basis for comparison with the dis- 
tances for similar bonds in more complex molecules, 
While it is true that, in recent years, the microwave spec- 
troscopist has made determinations of many internuclear 
distances to an accuracy previously unattainable, the mi- 
crowave spectroscopist can not study molecules which do 
not possess permanent dipole moments, 

The linear symmetric triatomic molecule carbon di- 
sulfide was chosen for study because this molecule does 
not possess a permanent dipole moment, and hence was 
not available to the microwave spectroscopist for investi- 
gation. The internuclear distance was determined from a 
rotational analysis of the 003-000 and 01'3-01'0 bands of 





C’’s>’ at 2.2u. The availability of a high resolution near 
infrared spectrograph and various techniques for accu- 
rately measuring wavelength made this method the best 
for determining the internuclear distance to an accuracy 
comparable to that of the microwave spectroscopist. 

The value of r, (the average internuclear distance for 
a molecule in its lowest vibrational state) determined for 
the C-S distance was 1.554, + .0003A. This compares very 
favorably with the internuclear distance r, for the C-S dis- 
tance in OCS as measured by microwave spectroscopists., 
The value of re (the internuclear distance of the molecule 
in its equilibrium position) determined was 1.553, + .0005A. 

The phenomenon of l-type doubling arises from a Cor- 
iolis interaction between a perpendicular vibration and the 
rotation of a molecule, and manifests itself by a change in 
the moments of inertia of degenerate energy levels. The 
splitting constant, q, is defined as the difference between 
the two rotational constants for a particular degenerate vi- 
brational state. The value qol,= 6., x 107° cm™ obtained 
in this investigation is the smallest q ever determined by 
optical methods, It agrees within experimental error with 
the value predicted by theory. This is the first study of l- 
type doubling in carbon disulfide. a 

The measurements of band origins in this investigation 
and recent determinations by other investigators have 
made it possible, for the first time, to evaluate a complete 
set of vibrational constants for carbon disulfide. 

The spectrum exhibited many interesting phenomenon. 
The R branch of the 003-000 band folded back to the band 
origin in a typical Fortrat parabola. This is believed to be 
the first observed in the infrared for triatomic molecules. 
Many isotopic bands were observed due to the occurrence 
of band heads arising in vibrational transitions in which 
ys; was excited by 3 quanta in the upper state. 


The molecular constants expressed in cm=! for C’’S,’, 
are 


003-000 Band 0113-01'0 
V, = 4566.810 Vo = 4547.464 
Booo = 0.10909,+ 0.000023 B” = 0.10938, BY” = 0.10932, 
Boos = 0.10696,+ 0.000020 B’ = 0.10725, BY = 0.10719, 
Dooo = (1.05 + 0.36) x 107° @, = - .000256 
Doos = (1.08 + 0.33) x 107° D = 1.1x107° 


a, = 0.000711, 73 pages. $2.00. Mic 57-4543 


GAS ADSORPTION ON METAL SINGLE CRYSTALS 
(Publication No. 23,606) 


Melvin C. Hobson, Jr., Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. K. A. Krieger 


In order to study the effect the geometrical arrange- 
ment of the atoms in a metal surface has on the chemi- 
sorption of a gas on the metal, the amounts of gas that ad- 
sorb on various crystallographic planes of a single crystal 
were measured. A single crystal of copper was formed 
into three buttons each of which had a surface oriented in 
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the (100), (110), or (111) plane to provide three surfaces 
having different but known arrangements of atoms. Radio- 
active hydrogen was adsorbed on these surfaces and the 
relative amounts of gas adsorbed was determined by 
measurement of the radioactivity on the surface with a gas 
flow type Geiger-Muller tube. It was found that the 
amount adsorbed at 400°C on the three surfaces was in the 
order (100) (110) (111) plane. The ratio of the amounts ad- 
sorbed on any two planes roughly approximates the ratio 
of the density of adsorption sites having the most favorable 
interatomic spacing for hydrogen adsorption as calculated 
by the semi-empirical method of Eyring. 

42 pages. $2.00. Mic 57-4544 


THE ANALYTICAL ASPECTS 
OF SOME TETRAPHENYLBORON SALTS 


(Publication No, 23,751) 


Lester Carl Howick, Ph.D. 
State University of Iowa, 1957 


Chairman: Assistant Professor Ronald T. Pflaum 


Solubility measurements, spectrophotometric investi- 
gations, differential thermal analyses, and thermal gravi- 
metric analyses were performed on a number of salts of 
tetraphenylboron. The compounds were prepared by pre- 
cipitation from aqueous solution and recrystallization 
from an acetone-water solution. 

Compounds for differential thermal analysis and ther- 
mal gravimetric analysis included the tetraphenylboron de- 
rivatives of ammonia, methylamine, dimethylamine, tri- 
methylamine, tetramethylammonium chloride, ethylamine, 
propylamine, n-butylamine, pyridine, and 2,2’-bipyridine. 
Solubility measurements were made on these same com- 
pounds, as well as the compounds precipitated from solu- 
tions containing salts of potassium, rubidium, cesium, and 
thallium. 

Solubility measurements were made by the absorpti- 
metric measurement of the ultraviolet absorption spectra 
of saturated solutions of the compounds. Equilibrium was 
assured by approaching it from both sides. 

For each of the amine tetraphenylboron compounds a 
differential thermal analysis and thermal gravimetric 
analysis of the thermal decomposition in air was recorded 
Simultaneously. Data were also obtained on the thermal 
decomposition in nitrogen of trimethylammonium tetra- 
phenylboron and pyridinium tetraphenylboron. 

It was shown that, upon thermal decomposition in air, 
all of the amine tetraphenylborons are converted to B,O,. 
This conversion is not quantitative and upon heating to 
1000° a low weight of oxide is always obtained. From an 
interpretation of the differential thermal analysis and 
thermal gravimetric analysis of the various compounds, a 
series of reactions has been postulated fo describe the 
stepwise decomposition of these compounds. 

Both the solubilities and the minimum thermal decom- 
position temperatures of the amine tetraphenylboron com- 
pounds were shown to vary as a function of the nitrogen 
substitution. The tetrasubstituted amine yielded the tetra- 
phenylboron derivative with the lowest solubility and the 
highest minimum thermal decomposition temperature. 





A spectrophotometric method was devised for the de- 
termination of potassium. This method was shown to be 
simple, rapid, and accurate. 

114 pages. $2.00. Mic 57-4545 


STRUCTURAL EFFECTS ON THE VISCOSITY 
BEHAVIOR OF POLYMER SOLUTIONS 


(Publication No. 24,021) 


Raymond Munson Jolie, Ph.D. 
The Pennsylvania State University, 1957 


The addition of linear organic polymers to hydraulic 
fluids and lubricants has become common in recent years. 
Polymer-containing fluids have, in general, a smaller 
viscosity-temperature coefficient than conventional hydro- 
carbon lubricants. 

It has been found that polymer solutions display anoma- 
lous viscosity behavior. These materials are non-New- 
tonian in that they exhibit a temporary, or reversible de- 
crease in viscosity when subjected to high rates of shear 
or shearing stress. In addition, polymer solutions also in- 
cur a permanent decrease in viscosity when subjected to 
extreme conditions of turbulence and attrition. 

This work considers the thickening effect, the vis- 
cosity-temperature characteristics, the non-Newtonian 
behavior and the stability to mechanical degradation for a 
number of linear organic polymers. Four classes of poly- 
mers were studied. These include esters of polymetha- 
crylic acid, a polyacrylate ester, polyesters, and polyiso- 
butylene. 

The viscosity properties for the polymers were de- 
termined by preparing solutions containing up to 20 per 
cent of the polymer in solvents conventionally used on 
commercial hydraulic fluids. The viscosity-temperature 
characteristics were compared by evaluating the viscosi- 
ties at 100° and 210°F. Non-Newtonian behavior was in- 
vestigated at 100°F. in the PRL high shear viscometer. 
This unit is a capillary-type viscometer capable of obtain- 
ing shear rates as high as 1,000,000 reciprocal seconds. 
Mechanical degradation studies were conducted by circu- 
lating solutions of the polymers through a sharp-edged 
orifice under turbulent conditions. 

The results of these studies show that the viscosity 
properties and the stability to mechanical degradation are 
dependent on polymer structure, polymer molecular 
weight, and polymer concentration. Increasing the polymer 
molecular weight or polymer concentration improves the 
viscosity-temperature characteristics, increases the de- 
gree of non-Newtonian behavior, and reduces the stability 
to mechanical degradation. 

Structural changes in the polymers have the same rela- 
tive effect on the properties studied as increasing molecu- 
lar weight. That is, for a given thickening effect at 100°F., 
the polymers with the best viscosity-temperature charac- 
teristics are the most non-Newtonian and the least stable 
to mechanical degradation, In general, the polymethacry- 
late esters which exhibited the best viscosity-temperature 
characteristics were the most non-Newtonian and the most 
susceptible to mechanical degradation of the polymer 
classes studied. Similarly, within a given chemical class, 
the polymers with the longest side chains attached to the 
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carbon skeleton had the best viscosity-temperature char- 
acteristics, were the most non-Newtonian, and the least 
stable to mechanical degradation. 

These results have been interpreted in terms of differ- 
ences in polymer configuration, Polymers which have rod- 
like configurations in solution are considered to have the 
best viscosity-temperature characteristics, are the most 
susceptible to mechanical degradation, and are the most 
non-Newtonian. Polymers which are more randomly 
coiled have poorer viscosity-temperature characteristics, 
are more Newtonian and more stable to mechanical degra- 
dation. 

Non-Newtonian behavior has been investigated over a 
wide temperature range (-40° to 100°F.) for a number of 
polymer solutions. The results of these studies show that 
the non-Newtonian behavior is more nearly dependent on 
shearing stress than rate of shear over this temperature 
range. These studies indicate, therefore, that non-New- 
tonian behavior is due primarily to polymer deformation 
and alignment under shearing stress rather than simple 
alignment of the polymer due to a high rate of shear. 

Mechanical degradation studies show that the mecha- 
nisms for thermal and mechanical degradation differ for 
polymers. For an n-octyl polymethacrylate polymer, 
thermal degradation is a depolymerization to low molecu- 
lar weight material (possibly monomer). Mechanical deg- 
radation is considered to be a preferential degradation of 
high molecular weight polymers of lower molecular 
weight. The degree of mechanical degradation incurred by 
a polymer during flow through an orifice is dependent on 
the pressure drop across the orifice, the downstream 
pressure, and the degree of turbulence at the downstream 
side of the orifice. 282 pages. $3.65. Mic 57-4546 


THE HIGH TEMPERATURE HEAT CONTENTS 
OF MOLYBDENUM AND TITANIUM AND THE LOW 
TEMPERATURE HEAT CAPACITIES OF TITANIUM 


(Publication No. 23,697) 


Charles William Kothen, Ph.D. 
The Ohio State University, 1952 


The change of heat capacity with temperature from 
very low to high temperatures is of great scientific and 
technical importance, Other thermal functions can be cal- 
culated from this data. A complete set of thermal data for 
reactants and products enables the thermochemist to cal- 
culate equilibrium constants and maximum yields at tem- 
peratures at which direct experimental determinations 
may not be feasible. It is the purpose of this work to pre- 
sent new high temperature heat content data for molybde- 
num and titanium and new low temperature heat capacity 
data for titanium. 

Molybdenum is an important refractory metal (melting 
point, 2620°C.) which has many extreme temperature ap- 
plications. Titanium, one of the strongest of the light 
metals, is fourth in abundance in the earth’s crust of all 
the metals which are useful for structural purposes. It 
has a high melting point (1800°C.) and forms a refractory 
oxide. These two metals are of such great technical im- 
portance that any information concerning their chemical 
reactivity and metallurgy is very useful. 





The heat capacity of molybdenum has been measured 
between 16° and 275° by Simon and Zeidler’ and the entropy 
has been evaluated as 6.83 + 0.05 units. The high temper- 
ature heat content data has been measured by several in- 
vestigators’~** but only two’’’ reported data as high as 
1828°K. This research has extended the temperature 
range studied for high temperature heat content data to 
2623°K and has checked the earlier data down to 1103°K. 

The low temperature heat capacity of titanium has bee: 
measured by Kelley *! between 53° and 296°K and the en- 
tropy at 298.16°K has been evaluated as 7.24 + 0.05 units. 
The heat capacity data have been extended down to 15K 
and rechecked through the range of the earlier data. The 
high temperature heat content data have been measured to 
1476°K by Jaeger, Rosenbohm and Fonteyne?”’!* and by 
Nilson and Petterson“ (to 713°K). This research has ex- 
tended the temperature range to 1856°K and rechecked the 
previous data down to 1067°K. 


APPARATUS 


The drop calorimeter which was used to measure the 
molybdenum high temperature heat content data has been 
described by Ziegler’. It consists of a metal high vacuum 
system in which the sample is heated by means of a high 
voltage, radio frequency induction coil; a radio frequency 
generator; the copper block calorimeter; and various ac- 
cessory apparatus. The sample is heated to an upper 
temperature which is determined with an optical pyrom- 
eter and then dropped into the calorimeter, where the heat 
given up by the sample on cooling is determined by meas- 
urement of the calorimeter temperature rise. A small 
amount of helium gas is let into the calorimeter, after the 
sample is dropped, to hasten the cooling of the sample. 
The same apparatus was used to measure the high temper- 
ature heat content data for titanium, with a few minor 
changes in the method of gassing the calorimeter. The 
vacuum obtained was 10~° m.m., of mercury before heating 
the sample. 

The low temperature increment calorimeter used by 
Adams’® for gallium oxide was used to measure the heat 
capacity of titanium at low temperatures. This instrument 
is filled with the sample to be studied and a measured 
amount of electrical energy is added. The temperature 
rise is noted and divided into the energy to give the heat 
capacity. 


EXPERIMENTAL 


High Temperature Heat Content Data 


The high temperature molybdenum heat content data 
agree very well with those of Jaeger and Veenstra®»’ be- 
low 1800°K. Above this temperature, however, the data 
of this research increase somewhat faster with increas- 
ing temperature. The data fit the equation, 


1. Hp-Hyos.16 = -1719 + 5.647T + 0.000372 T? 
| + 1.197 x 1077 T°; 
+ 0.3 per cent (298.16 to 2623°K.) 


where H-+-Hboos,1¢ is the heat content in calories g. atom™ 
and T is the absolute temperature, The uncertainty is the 
probable error of the fit to the data and the temperatures 
indicate the range of representation of the data. The 


1 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 





TABLE II 


The Thermodynamic Functions of Titanium 
at High Temperatures 


thermal functions calculated from this data are presented 
in Table I, 


TABLE I 


The Thermodynamic Functions of Molybdenum Hy- Haes.16 


at High Temperatures T, C, cal. deg. cal, 
0 al wl 
K g. atom g. atom 





Sy -S208,16 
cal, deg.” 
g, atom~ 








°K 


Cp cal. deg." 
g., atom™~ 


H7- Hoes.16 
eal. 
g. atom” 


St -S298,16 m7 


cal. deg.” 
g. atom™ 





400 

200 

600 

700 

800 

900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 


9.90 
6.00 
6.11 
6.22 
6.34 
6.47 
6.61 
6.75 
6.90 
7.06 
7.22 
7,39 


0 
607 
1213 
1829 
2457 
3098 
3752 
4420 
5102 
5800 
6515 
7245 


1.57 
7.76 


7995 
8760 


7.95 
8.15 
8.36 
8.57 
8.79 
9.02 
9.26 
9.50 


9545 
10350 
11175 
12020 
12890 
13780 
14695 
15630 


0 
1.75 
3.10 
4,22 
9.19 
6.05 
6.82 
7.52 
8.16 
8.77 
9.34 
9.88 

10.39 
10.89 
11.36 
11.82 
12.27 
12.70 
13.13 
13.54 
13.95 


400 
900 
600 
700 
800 
900 
1000 
1050 
1100 
1154 
1154 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 


— 





6.24 


SRO 


We fe > © CD pet bet pet pet 


SOO OTIIIIO HNO 
IIAP php PP 


996 
1248 
1924 
2605 
3333 
4083 
4853 
9298 
9677 
6140 
7083 
7424 
8165 
8906 
9646 


10425 
11260 
12165 





13160 








Low Temperature .Heat Capacity Data 


The low temperature heat capacity data yield an en- 


tropy at 298.16°K for titanium of 7.33 ¢ 0.02 units, which 


2400 14.35 is 0.09 units higher than that of Kelley. Although our data 
2500 9.75 aoe pt are somewhat higher than Kelley’s at low temperatures, 
a a ben Borne the data near room temperature are slightly lower. This 
50 10.14 18085 15.32 Sete 

seems to show that the oxygen in Kelley’s titanium sample 
(1.25 per cent total impurities) caused an increase in lat- 
tice rigidity and a corresponding increase in the Debye 
theta. The experimental data are presented in Table ITI 
and the derived thermal functions in Table IV. The proba- 
ble error in the heat capacity data is about 0.2 per cent. 














Titanium exists in two crystalline modifications: hex- 
agonal close-packed below 1154°K, and body-centered 
cubic above 1154°K. The high temperature heat content 
data of this research are somewhat lower than those of 
Jaeger, Rosenbohm and Fonteyne’»’* below the transition. 
The present data indicate that our sample was purer than 
that of Jaeger et al. Polynomial (2) was used to calculate 
the thermal functions between 298.16 and 1154°K. 


TABLE III 
Titanium Heat Capacity 





Run 


(2) Hy-Hoos.ig = 5.091T + 0.001432T? - 1656; Mean T} AT C, | No. | Mean T 


+ 0.3 per cent (1000° to 1154°K) pen oe a on 788 


' ' 18.754 1.475 | . 66 {| 114.763 
The figures have the same significance as in equation 20.045 1444| . 67 | 127.074 


(1). Above the transition, polynomial (3) was used. 21.311 1.686 | . 68 | 137.652 
22.872 1.748 | . 69 148.701 
7.410T - 1468; 24.600 | 1.945] . 70 | 160.373 
0 26.708 2.232] . 71 172.744 
0.1 per cent (1154° to 1400"K) 29.323 | 2.952] . 72 | 185.705 


32.232 2.908 | . 73 | 198.459 
Above 1400°K, the data require the cubic polynomial (4). 35.264 3.185|. 14 212.404 
38.666 3.585 89 | 215.286 
-8807 + 24.164T - 0.012690T? 43.540 6.193 90 | 224.524 
49.044 4,888 91 | 234.026 

+ 3.188 x 10™°T® ; 53.890 | 4.832 77 | 248.048 
+ 0 57.999 3.428 78 | 259.296 
+ 0.1 per cent (1400° to 1856°K) ig . a. | oe One 


; , ; 63.946 6.265 80 283.322 
The high temperature thermal functions for titanium which 70.273 6.368 81 | 293.571 


have been calculated with the aid of equations (2), (3), and 716.999 7.013 82 | 299.576 
(4) are presented in Table II. The heat content change as- 85.618 | 10.040 83 | 305.510 
sociated with the transition is 943 cal. g. atom™. 





(3) Hr-Hoos.ie = 


(4) Hr -Hoos.16 = 
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TABLE IV 


The Thermodynamic Functions of Titanium 
at Low Temperatures 





H”H° T 
cal, deg.~” 
g. atom™ 


Ch s° 
, a 

cal, deg. | cal, 

g. atom” 


T cal. deg. 


°K g. atom” g. atom” 





15 
25 
20 
75 
100 
125 
150 
175 
200 
225 
250 
275 


0.040 

157 
1.136 
2.402 
3.434 
4.155 
4.684 
5.043 
5.321 
5.939 
5.713 
5.864 


0.013 
.054 
414 

1.123 

1.963 

2.811 

3.652 

4.403 

9.095 

5.735 

6.328 

6.879 


0.15 

94 

15.31 
60.1 
133.7 
229.0 
339.9 
461.9 
991.5 
727.3 
868.0 
1012.8 


0.003 
.017 
- 108 
dae 
-626 
979 
1.386 
1.764 
2.137 
2.902 
2.856 
3.196 


298.16 5.976 7.334 1149.9 3.478 
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THE P-V-T BEHAVIOR OF MIXTURES OF HELIUM 
AND NITROGEN AT 30°C. 


(Publication No, 23,611) 


George M, Kramer, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. John G., Miller 


The second and third virial coefficients, B and C, in 
the equation of state, PV/nRT = 1+ BP + CP*+..., were 
determined for pure nitrogen, pure helium, and seventeen 
mixtures of these gases covering the whole concentration 
range at 30°C. These values were used to compute the 
second and third virial coefficients corresponding to the 
three different bimolecular clusters and the four different 
trimolecular clusters in these mixtures, 

The Burnett method was used for the experimental 
work involved and the advantages of the method are set 
forth. Interpretations of the magnitudes of the virial coef- 
ficients are also given and the possibility of using these 
coefficients in the study of intermolecular potential func- 
tions is discussed. 76 pages. $2.00. Mic 57-4548 


KINETICS OF THE VACUUM REDUCTION 
OF SOME OXIDES OF PRASEODYMIUM AND TERBIUM 


(Publication No. 23,761) 


Urban Edward Kuntz, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor LeRoy Eyring 


The rate at which some oxides of praseodymium and 
terbium lose oxygen when they are heated in a vacuum has 
been studied at various temperatures. The rate of oxygen 
removal was determined by observing the rate of weight 
loss of an oxide sample. A quartz fiber balance, which 
may be contained in a vacuum system, was constructed for 
this purpose. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 2845 





The following reactions were studied: 
1. Pry oo = PLO, ois + 0.00645 O, 


This was treated as a case of simple diffusion from 
spheres. 


2. PrO, oo = PrO, 5 + 0.08 O, 


The initial portion of the reaction isotherm is linear 
and the rate determining process is thought to be a surface 
phenomena. 


3. PrO,.., = PrO, 6 + 0.015 O, 


This process is the same as that proposed for re- 
action 2. 


4, PrO, , = PrO,.» + 0.03 O, 


The rate is determined by the reaction at the boundary 
of the two solid phases, 


5. PrO, .. = PrO, 4. + 0.110, 


This was treated as a case of simple diffusion from 
spheres. A surface phenomena appears to be of impor- 
tance here. 


6. TbO, ., = TbO,.. + 0.045 O, 


This is a reaction with a first order dependence on 
oxygen. 


7. TbO,., = TbO,.., + 0.105 O, 


An equation is given which fits the data fairly well. 
Arrhenius plots were constructed ane activation 
energies were determined, 
111 pages. $2.00. Mic 57-4549 


THERMAL DIFFUSION IN GASES AND THE APPROACH 
TO THE STEADY STATE 


(Publication No. 24,025) 


Harold Kenneth Lonsdale, Ph.D. 
The Pennsylvania State University, 1957 


In this research two of the non-equilibrium or trans- 
port properties of gas mixtures were investigated: ther- 
mal diffusion and concentration diffusion. The ultimate 
objective was to obtain information about the forces be- 
tween unlike molecules. The systems H,-CO, and He-CQ, 
were examined. 

In principle the experiments were quite simple. The 
apparatus consisted essentially of two bulbs, each main- 
tained at a different temperature within its own thermo- 
stat, connected by a narrow tube. Uniformly mixed gas 
mixtures placed in this cell became unmixed slightly be- 
tween the two bulbs because of the phenomenon of thermal 
diffusion. The resulting composition difference caused the 
gases to tend to remix by ordinary or concentration diffu- 
sion, Eventually the system reached a steady state where 
the two opposing effects balanced one another. The ther- 
mal diffusion factor was calculated from the amount of 
separation at the steady state. The concentration diffusion 
coefficient was obtained from the rate of approach to the 
state. This approach was shown experimentally to be ex- 
ponential, as was predicted by an approximate theory. A 





continuous analysis was carried out by using a trace of 
radioactive CO, as one component of each mixture and us- 
ing one bulb as an ionization chamber. A single stage d.c. 
amplifier was used in conjunction with the ionization 
chamber to measure the amount of radioactivity and hence 
the amount of CO2.. The experiments were unique in that 
each gas mixture contained approximately 0% of CQ. This 
not only fixed the composition unambiguously but also 
simplified the mathematical analysis and interpretation. 
Experiments were performed from -78° to 300°C. The 
various temperatures were maintained either by means of 
fixed points or a specially designed oven. Temperature 
control was not a limiting factor in most cases. The upper 
temperature limit was fixed by the onset of what appeared 
to be a chemical reduction of the CO, on the metal walls of 
the apparatus. The total gas pressure was approximately 
one-third of an atmosphere in each run, 

The Chapman-Enskog kinetic theory of gases was 
used to interpret the results in terms of intermolecular 
forces. The method of Kihara was used to calculate the 
second theoretical approximation to the thermal diffusion 
factor for the gas mixtures used. It was found to differ 
only slightly from the first approximation. By use of the 
higher approximation and the experimental results for 
thermal diffusion, parameters were calculated for two 
fairly realistic potential energy functions, the Lennard- 
Jones(12-6) potential and the Exponential-Six potential. 
The concentration diffusion results were not used ina 
quantitative way because of an uncertainty in their temper- 
ature assignment. They were used qualitatively, however, 
to determine which potential function provided the best fit 
to all the experimental results. This was found to be the 
12-6 potential. With the use of the “best-fit” parameters, 
it was found that the theory reproduced the experimental 
thermal diffusion factor at a series of temperatures with 
an average absolute deviation of less than 1%. This is 
surprisingly good in view of the fact that the theory was 
developed for molecules having spherical symmetry and 
no internal degrees of freedom. The CO, molecule in par- 
ticular obviously bears little resemblance to this model, 

The potential parameters were also compared with 
those obtained with the use of certain semi-empirical 
combining rules. These rules relate the interactions be- 
tween unlike molecules to those between like molecules, 
On the whole the combining rules were found to be con- 
siderably inferior to experimental measurements for the 
determination of forces between unlike molecules, 

160 pages. $2.10. Mic 57-4550 


THE INTERACTIONS OF PROTEINS WITH IONS 
AND SMALL MOLECULES. 
I; EFFECT OF DIELECTRIC CONSTANT. 
I: A DEVICE FOR DETERMINING SPECIFIC VOLUMES 
OF GASES ADSORBED ON PROTEIN CRYSTALS. 


(Publication No. 23,522) 


Samuel William Luborsky, Ph.D. 
Northwestern University, 1957 


PART I. 


The effect of an increase in dielectric constant upon 
the binding of methyl orange by bovine serum albumin was 
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studied by an equilibrium dialysis procedure. The dielec- 
tric constant was varied through the addition of glycine. 
Both the pH and the temperature dependence of the glycine 
influence were examined at pH’s 4.2, 5.2, 6.2, and 9.1, and 
at 25°C., 15°, and 0°, respectively. Glycine enhanced bind- 
ing at all pH’s, and had increasing effect as its concentra- 
tion was raised from zero to about 3 molar. It seemed to 
have most influence at pH’s most removed from the iso- 
ionic region of the protein. 

A decrease in temperature favored binding, and glycine 
again produced a further increase. However, its effect be- 
came less as the temperature was lowered. By extrapola- 
tion it would seem that at approximately -3°C., glycine 
should have no effect upon binding, and below this temper- 
ature, it should decrease binding. 

Current electrostatic theory based upon the Debye- 
Hiickel equations was examined by considering the free 
energies of binding of the first ligand ion as a linear func- 
tion of the reciprocal dielectric constant. Although the ex- 
perimental points exhibited a slight curvature, they seemed 
to be adequately approximated by a straight line. By use 
of such a plot, an empirical value was obtained at each pH 
for the contribution of the electrostatic factors to the total 
binding energy. Their contribution, repulsive in nature, 
amounted to 10-15% of the total binding energy, and in- 
creased less with successive increases in pH. However, 
these empirical values were much different from those 
calculated theoretically. 

The large discrepancy between these values was not 
explainable on any simple basis, and clearly indicated the 
inadequacy of the simple electrostatic theory. Various 
mechanisms were examined in an attempt to account for 
the observed binding behavior. These mechanisms led to 
some proposals for further work. It is probable that all or 
most of the mechanisms examined influence binding, per- 
haps with specific factors predominating in specific in- 
stances. It was concluded that more attention should be 
given to the relation between the degree of non-polar and 
of electrostatic bonding within the protein molecule, in any 
attempt to predict binding behavior. 


PART IL 


To obtain the partial molal volume of water adsorbed 
on protein crystals, an attempt was made to apply an air 
displacement principle to the measurement of the volume 
of hydrated protein samples, This principle depends upon 
the measurement of pressure and volume changes in a 
given system, and the use of the gas laws to calculate the 
free volume of this system. The pressure is increased by 
changes in the volume of a mechanical micropipet system, 
and measurements are made in the presence and in the ab- 
sence of hydrated protein sample. 

A preliminary study was performed with a simple de- 
vice in which substances of' known density — aluminum and 
polyethylene — were used as standards. The results indi- 
cated the method to be a promising one. 

A differential apparatus was designed, based upon in- 
formation derived from the preliminary study. In this de- 
vice, two mechanical micropipets were placed in opposi- 
tion to each other, They were connected to a common 
manometer, via capillary tubes which contained oil drops 
to insure that the pressure acting on both micropipets was 
the same. If the volumes of the micropipets are assumed 
to be identical when empty, the volume of the hydrated 





sample can be obtained by simultaneous measurement of 
the free volumes of one empty flask and one flask contain- 
ing sample. 

Tests showed that this device gave unsatisfactory re- 
sults because of an inadequate vapor-tight joint. Extensive 
re-designing was indicated, and the work was therefore not 
carried further. 221 pages. $2.90. Mic 57-4551 


EXTENSION OF SEDIMENTATION VELOCITY THEORY 
TO MOLECULES OF INTERMEDIATE SIZES 


(Publication No. 24,305) 


Victor John MacCosham, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor J. W. Williams 


The equation of continuity which is associated with sed- 
imentation in an ultracentrifugal field is Lamm’s differen- 
tial equation, 


ss = = LZ iro - rw*sc) | 


In this relation c is the concentration of the solute.at a 
distance r from the center of rotation, D is the coefficient 
of diffusion, s is the sedimentation coefficient of the dis- 
solved substance and w is the angular velocity of rotation 
of the rotor. The solutions to this equation, subject to ap- 
propriate initial and boundary conditions, may be regarded 
as constituting a complete theory of velocity ultracentrif- 
ugation, 

We have solved the above equation subject to the bound- 
ary condition corresponding to a “semi-infinite” cell. In 
obtaining this solution additional assumptions were intro- 
duced, restricting the theoretical discussion to behavior in 
the vicinity of the meniscus. 

This solution is used to compute a series of curves de- 
picting the concentration gradient as a function both of ra- 
dial distance in the cell.and of time. This was done for 
four selected values of molecular weight of a hypothetical 
sedimenting solute. The curves illustrate the manner in 
which the boundary gradient curves change in form as they 
begin to move away from the meniscus. They show that 
during the very early stages of the sedimentation process 
there is a marked upturn of the gradient in the immediate 
vicinity of the meniscus. In addition, they demonstrate 
that after the boundary has been resolved from the menis- 
cus, it tends toward a Gaussian shape. 

It is shown that the solution can be reduced to a Faxen 
type of relationship under certain conditions. If these con- 
ditions are not fulfilled it appears that certain corrective 
terms must be considered, 

Our solution contains implicitly the effects of re- 
stricted diffusion at the meniscus, Faxen’s solution does 
not achieve this when it is applied to a boundary sediment- 
ing out of the meniscus. The two solutions were compared 
in this respect and a possible correction of Faxen’s solu- 
tion for the effects of the restricted diffusion is obtained. 

Several attempts were made to reduce our complex so- 
lution to a limiting form which would be useful in an ex- 
perimental way either at or in the neighborhood of the me- 
niscus. One reduction in form, valid only at the meniscus, 
is of some interest. 113 pages. $2.00. Mic 57-4552 
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A SPECTROSCOPIC STUDY OF SOME 
ORGANOPHOSPHORUS COMPOUNDS 


(Publication No. 24,850) 


Caroline Delaney Miller, Ph.D. 
Temple University, 1957 


The infrared spectra of a series of organophosphorus 
compounds of the general type XYZP(O) have been studied. 
Previous assignments of the P-H, P > O, P-OH, P-O-C, 
and P-C characteristic absorptions have been reinvesti- 
gated and largely confirmed. In particular, the effect of 
the electronegativity of X, Y, and Z upon the phosphoryl 
frequency has been studied, and a previously published 
linear relationship has been confirmed as an excellent ex- 
pression for the dilute solution spectra of all the com- 
pounds studied with the exception of those bearing a hy- 
droxyl substituent directly on the phosphorus atom, or on 
a carbon atom bound to the phosphorus. The low frequency 
deviations observed in these instances are probably attrib- 
utable to hydrogen bonding phenomena, The second case of 
this was studied in some detail later in this work, 

The frequency of the phosphoryl absorption of certain 
compounds has been shown to be concentration dependent, 
and an intermolecular interaction which is not hydrogen 
bonding has been postulated. Compounds such as trialkyl- 
phosphine oxides which exhibit this behavior probably ex- 
ist ae as the doubly bonded P = O species but as the polar- 

+ 06- 
ized P->Oform, which may associate intermolecularly 
in the crystalline state and in concentrated solution, as 
shown. 


ee PP 


Y 


A 
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The low frequency deviations observed in the spectra 
of phosphonic and phosphinic acids have been attributed to 
intermolecular hydrogen bonding of the type 


—— ys 
4 ) 
"his erty ad 


by analogy with the carboxylic acids, although this associ- 
ation was not experimentally demonstrated to be concen- 
tration dependent at concentrations above 0.01M. 

Low frequency deviations of the phosphoryl frequency 
in dialkyl a-hydroxylakylphosphine oxides, 


R,P(O)C(OH)R’R” , 
and dialkyl a-hydroxyalkylphosphonates, 
(RO),P(O)C(OH)R’R’” , 


have been attributed to intramolecular hydrogen bonding of 
the type 











The dimensions of this chelate ring have been esti- 
mated from published bond lengths and bond angles. The 
value of the O- - - - » O distance so obtained is consistent 
with the observed shift in the hydroxyl stretching 





frequency. An estimate of 12-15 kcal, for the hydrogen 
bond energy in these chelated rings was made from the ob- 
served hydroxyl shift. 

Distinct differences in the extent of the hydroxyl] shift 
(and hence the strength of the hydrogen bond) were noted 
between the dialkyl a-hydroxylalkylphosphine oxides and 
the dialkyl a-hydroxyalkylphosphonates. These differences 
cannot be attributed to steric factors, since the greater 
length of the P >O bond in the case of the former leads, 
all other things being equal, to a greater O°*°*°** O dis- 
tance, which should, in turn, give rise to a weaker hydro- 
gen bond, The relatively stronger hydrogen bond formed 
by the phosphine oxide has therefore been explained on the 
basis of the greater polarity and coordinating ability of the 
“long” phosphoryl bond of these compounds, as compared 
with the short, doubly-bonded, relatively unpolarized phos- 
phoryl found in the corresponding phosphonate esters. 

Attempts to establish competing chelate structures 


~~, | | | 
and | 
b O ew e? Cl 


Se ae 
“*HeeeeeD O "iT oo?® 





gave some evidence of an equilibrium between the two 
rings in the case of the phosphonates. Analogous experi- 
ments with the phosphine oxides gave ambiguous results, 
During the course of this work, several new compounds, 
members of the diethyl a-hydroxyaralkylphosphonate se- 
ries and of the dialkyl a-hydroxyaralkylphosphine oxide 
series, were prepared. 163 pages. $2.15. Mic 57-4553 


KINETICS AND MECHANISMS OF CERTAIN 
ORGANOSILICON REACTIONS IN ACIDIC MEDIA 


(Publication No, 24,813) 


Richard Alan Miller, Ph.D. 
The Pennsylvania State University, 1957 


Certain compounds containing the trimethylsilyl group 
react with concentrated sulfuric acid to give selective 
cleavage of one methyl group from silicon. Hydrolysis of 
the reaction product yields a disiloxane. 


RSi(CH,), + H,SO,——>RSi(CH,),OSO,H + CH, 


A detailed investigation of the kinetics of the reaction 
of y-trimethylsilylbutyric acid and of the acetic acid salts 
of 6-aminobutyltrimethylsilane and B-aminoethyltrimethyl- 
silane with concentrated sulfuric acid has been made in an 
attempt to determine the reaction mechanism, In all cases, 
the best correlation of the reaction rate with the strength 
of the sulfuric acid was through the Hammett acidity func- 
tion. 

A sufficient amount of information was secured on the 
rate of methyl-silicon cleavage by sulfuric acid of amino- 
methyltrimethylsilane and y-aminopropyltrimethylsilane to 
permit calculation of the relative reactivities of the amines 
with the general formula (CH;),Si(CH,),NH,. As n is in- 
creased from 1 to 4, the relative reactivity increases from 
1 to 7000. A correlation is made between the free energy 
of activation of the reaction and the free energy change 
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involved in the protonation of the second amine group of 
a diamine. 


NH,(CH,),NH, + H' == NH, (CH,),NH, 


A mechanism is proposed which involves protonation 
of a methylsilicon bond in a preliminary equilibrium step. 
This is followed by the unimolecular decomposition of this 
intermediate to give methane and a siliconium ion which 
rapidly reacts with the medium, 

Another reaction of organosilicon compounds in acidic 
media is the elimination reaction of 2-hydroxyalkylsilanes. 
For example, 1-trimethylsilyl-2-propanol in dilute sul- 
furic acid yields propylene and hexamethyldisiloxane. 

The kinetics of the analogous reaction of 2-(trimethyl- 
silyl)ethanol in dilute sulfuric, perchloric, nitric and hy- 
drochloric acids were studied and found to correlate well 
with the Hammett acidity function, The effect of the struc- 
ture of the three nonreactive groups attached to silicon on 
the rate of the acid-catalyzed elimination of 2-silylethanols 
was studied, The substituents included aliphatic, aromatic 
and siloxy groups. The silicon atom was also included in 
a five- and six-membered ring. It was observed that the 
rate of reaction could generally be correlated with the 
polar effect of the substituent. Electron-attracting groups 
retarded reaction, and electron-releasing groups facili- 
tated reaction. However, bulky, electron-releasing groups 
did not have rates as high as would be predicted from polar 
effects alone. 

A mechanism is postulated which involves a loose co- 
ordination of water with the silicon atom and the rate- 
determining formation of a solvated siliconium ion, 

In the course of this work, the rearrangement of a 
chloromethyl group from silicon to an adjoining carbon 
atom was observed, When treated with alcoholic potassium 
hydroxide, bis(chloromethyl)dimethylsilane yields di- 
methylpolysiloxane and ethylene. 
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PHYSICOCHEMICAL STUDIES OF THE YOLK 
COMPONENTS OF CHICKEN EGG 


(Publication No. 23,359) 


Robert John Moolenaar, Ph.D. 
University of Tlinois, 1957 


Procedures designed to introduce minimal modification 
of the native materials have been developed for separating 
the components of egg yolk. Briefly, egg yolk diluted 1:6 
with 4% sodium citrate was centrifuged at 80,000 G for 
twenty-four hours to yield three protein fractions: a low 
density lipoprotein layer, bottom solution, and a pellicle. 
These fractions were then further purified and the compo- 
nents characterized in terms of their ultracentrifugal be- 

- havior, density, electrophoretic mobility, solubility, ele- | 
mental composition, and lipid content. 

The low density fraction, comprising a maximum of 
83% of the total yolk solids, consisted of lipoproteins with 
a rather broad spectrum of molecular weights centered 
around 2.5 millions. These species were composed of 
about 90% lipid and 10% protein and had specific volumes 
near 0.96 ml./g. They underwent degradation in the pres- 
ence of small amounts of Cut*, but were stable for about 





two weeks when protected by Versene and stored at 4°, 
About 85% of the lipid could be extracted by ether at 4° 
from aqueous solutions of low density lipoprotein. After 
extraction the lipoprotein residue remaining in the aqueous 
phase showed two distinct components in the analytical ul- 
tracentrifuge; this residual lipoprotein also showed the 
ability to solubilize ether, in a semi-reversible manner. 

The pellicle, comprising not less than 8% of the total 
yolk solids, consisted of two distinct components, based on 
sedimentation behavior, when dispersed in 0.86 M sodium 
chloride. One of these components, present in very low 
concentration, was removed by a fractional precipitation 
produced by changes in ionic strength. The major compo- 
nent was found to be a lipoprotein consisting of 31% lipid. 
This lipoprotein has been identified, on the basis of its 
solubility characteristics and lipid content, as being very 
closely related to a fraction described in the literature as 
lipovitellin. The sedimentation of lipovitellin in the ultra- 
centrifuge was found to be pH dependent in a reversible 
manner: at pHs below 7.8 it appeared to be monodisperse; 
at pHs above 7.8 two components of approximately equal 
concentration were observed. Electrophoretic analysis 
showed the same pH dependence and also showed the pres- 
ence of three additional components comprising about 15% 
of the total preparation, The evidence is that at high pHs 
dissociation into two parts of equal mass occurs. About 
30% of the lipids of lipovitellin in aqueous medium could be 
extracted with cold ether, Evidence for the solubilization 
of ether by lipovitellin was obtained. 

The fraction termed “bottom solution” was fractionated 
into phosvitin, a known phosphoprotein of egg yolk, and li- 
vetin, the group of water soluble proteins in the yolk. 
Phosvitin was separated from livetin by precipitation with 
Mg**, The phosvitin appeared to be ultracentrifugally 
homogeneous; specific volume and solubility data obtained 
do not agree with earlier work. Livetin yielded a single, 
rather broad peak in the ultracentirfuge, and electropho- 
retically four components were found, Livetin contained 
7% lipid, which seemed to be loosely bound and could be 
removed without greatly altering the physical properties of 
the fraction. 

A unique feature of the present investigation is the evi- 
dence for the molecular homogeneity of a lipoprotein, i.e., 
lipovitellin isolated by a method that avoids use of organic 
solvents. The evidence of homogeneity, plus the reversible 
PH dependent dissociation, suggest that this lipoprotein is 
a characteristic molecular entity and is not a loosely bound 
colloidal micelle, It would seem that studies on the nature 
of lipid-protein binding might advantageously start with 
this lipovitellin prepared as described. 
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IONIC MOBILITIES IN SELECTED 
FUSED SALT SYSTEMS 


(Publication No. 24,611) 
Boone Bailey Owens, Ph.D. 
Iowa State College, 1957 


Supervisor: Frederick R. Duke 


Transport numbers were measured in the pure fused 
salts LiNO,, NaNO,, KNO,, and AgNO, by measuring the 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 2849 





volume changes associated with the anolyte and the catho- 
lyte during electrolysis. Transport numbers in the two 
binary fused salt systems AgNO,-NaNO, and AgNO,-KNO, 
were determined by measuring the concentration changes 
in the anolyte and catholyte due to electrolysis as well as 
the volume changes accompanying electrolysis. Combining 
_ the transport numbers with conductivity data for these 
salts, the ionic mobilities were calculated. 

The transport numbers of the cations in the pure fused 
salts turned out to be equal to the radius of the anion di- 
vided by the sum of the radii of the cation and anion, This 
relationship requires that the mobility of the ions be in- 
versely proportional to their radii. 

In the pure fused salts, except LiNO,, the mobility of 
the NO, ion was constant. Its mobility in LiNO, was lower 
by about a third. The mobility of the cations in the alkali 
nitrates decreased as the size of the cations increased. 

In the binary systems AgNO,-NaNO, and AgNO,-KNO, 
the mobility of the NO, ion was constant with respect to a 
change in composition. In the former of these two sys- 
tems, the mobilities of the Ag ion and the Na ion did not 
vary with composition; the mobilities of these two cations 
were equal throughout the AgNO,-NaNO, system. In the 
AgNO,-KNO, system the mobility of the K* ion increased 
as its concentration was decreased, whereas the mobility 
of the Ag* ion decreased with decreasing concentration. 

A method of interpreting ionic mobility isotherms in 
binary fused salt systems in terms of ionic associations 
that might be taking place in the melt was discussed, It 
was concluded that the possibility of ionic association in 
the fused nitrate systems which were studied is very 
slight. 57 pages. $2.00. Mic 57-4556 


ALKALI METAL STUDIES. IV. THE EFFECT OF 
TEMPERATURE ON THE ELECTRICAL 
CONDUCTANCE OF LITHIUM IN METHYLAMINE., 


(Publication No, 23,626) 


Armand J. Panson, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: E, Charles Evers 


Curves of specific conductance as a function of tem- 
perature have been determined between -78° and -10°C for 
solutions of lithium in methylamine. Data were obtained 
for seven concentrations ranging from 0.005N to 0.7N. 

In general the conductance of these solutions increases 
with temperature; but with the more dilute solutions a 
maximum is obtained at about 0° after which the conduct- 
ance decreases. The temperature at which the maxima 
occur increases with increasing concentrations, 

The observed maxima are compared with maxima 
shown by normal electrolytes in both aqueous and non- 
aqueous solvents. The maxima are accounted for in terms 
of the effect of dielectric constant which decreases with 
increasing temperature, Increasing conductivity with de- 
creasing viscosity is overshadowed at the maximum by ion 
association brought about by the decrease in the dielectric 
constant of the solvent. 

Temperature coefficients were calculated from the ex- 
perimental conductance-temperature curves. It was found 





that values for dilute solutions showed little or no change 
with temperature up to the temperature of the maximum in 
conductance; i.e., the conductance-temperature curves 
were nearly linear. More concentrated solutions exhibited 
increasing coefficients with increasing temperature, These 
results are compared with rather limited data available for 
alkali metal-ammonia solutions. The data indicate that the 
effect of temperature on the conductance of concentrated 
solutions of lithium in methylamine resembles those ob- 
served for very dilute solutions of sodium in ammonia. 

Activation energies were calculated for solutions of 
lithium in methylamine and for sodium in ammonia, Both 
systems exhibited a maximum in plots of activation energy 
as a function of concentration. The maximum occurred at 
somewhat lower concentrations in methylamine solutions. 

A conductance function was derived which accounts 
well for the effect of ion pair formation and higher aggre- 
gation on the conductance and magnetic properties of so- 
lutions of sodium in ammonia, The dissociation constant 
for ion pairs was calculated to be 8 to 10°. The associ- 
ation constant for ion-pairs to form dimers is 32. The as- 
sociation constant was calculated for concentrations be- 
tween 0.001 and 0.015N and is surprisingly constant in this 
range. The temperature dependence of the conductance of 
solutions of lithium in methylamine support this theory. 
The experimental results indicate that solutions of lithium 
in methylamine are very similar in behavior to solutions 
of normal electrolytes in this solvent medium. 
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THE APPLICATION OF ACIDITY FUNCTIONS 
TO THE DETECTION OF ALKYL CATIONS 


(Publication No. 24,032) 


Carl Frank Perizzolo, Ph.D. 
The Pennsylvania State University, 1957 


The purpose of this investigation was to use acidity 
functions as a means of obtaining evidence for the exist- 
ence of certain alkyl cations in sulfuric acid solution. A 
second objective was to experimentally test certain re- 
lations between kinetics and acidity functions which had 
been derived in part by the author and in part by Dr. N. C. 
Deno, 

From consideration of a reaction scheme which in- 
volves an equilibrium proton transfer prior to the rate de- 
termining step, two equations relating the dependence of 
the rate constants on acidity were derived. The case in 
which the activity coefficient of the transition state behaves 
like the activity coefficient of a simple protonated species 
results in equation (1). 

fsfpyt 
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. (1) 


All derivatives used are considered to be with respect 
to per cent sulfuric acid, 

The case in which the activity coefficient of the tran- 
sition state behaves like the activity coefficient of an alkyl 
cationic species results in equation (2). 


+ d log oF (2) 





dlogk=-dC, +d loga, . 
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Two more equations result from a consideration of a 
reaction scheme which involves a prior equilibrium ioni- 
zation of an alcohol to an alkyl cation. The first type of 
activity coefficient behavior, f* = fo,;+, results in equation 


(3) 
d log k dH d 1 dl ‘BH 
O als - og a + O 
© ) 5 9HO * 62.04 


The second type of activity coefficient behavior, ft 
=f>s+, results in equation (4). 





(3) 


fofpt+ 
d log k = - d Cy + d log (4) 
fstfRon 





An equation has been developed which in principle, 
should give information regarding the presence or absence 
of water in the transition state. Equation (5) results from 
the consideration that water is a reactant in the rate de- 
termining step of a reaction scheme which involves a 
prior proton transfer equilibrium. 

fsfpyt 
d log k = - d Ho + d log ay, + d log catt. (5) 





The terms involving activity coefficients in the preced- 
ing equations were frequently found to be negligible as 
judged by the data available on the activity coefficient be- 
havior of certain species as a function of sulfuric acid 
concentrations. 

The kinetics of the formation of N-t-butylacrylamide 
from t-butyl alcohol and acrylonitrile have been studied as 
a function of sulfuric acid concentration. The effect of 
added t-butyl alcohol on the H, function was determined 
for several acid concentrations and a correction term was 
applied to the experimental rate constants. The true rate 
constants were then calculated by assuming a pK py;+ 
= -3.8 for t-butyl alcohol. The results have been inter- 
preted with the aid of the preceding equations. The reac- 
tion was found to be first order in t-butyl alcohol and first 
order with respect to acrylonitrile. Since the dependence 
of the reaction rate on acidity was best described by equa- 
tion (1), it was concluded that the transition state involved 
some protonated form of t-butyl alcohol and acrylonitrile, 

The kinetics of the hydrolysis of acrylonitrile to acryl- 
amide was studied as a function of sulfuric acid concen- 
tration. The reaction was found to be first order in acryl- 
onitrile. The dependence of the rate on acidity was best 
described by equation (1), From this observation, it was 
concluded that the transition state was composed of acryl- 
onitrile and a proton and did not contain a water molecule, 

The rate of the rearrangement of pinacol to pinacolone 
was studied as a function of sulfuric acid concentration. 
The reaction was found to be first order with respect to 
the pinacol concentration. The kinetics followed equation 
(1) precisely. It was thus concluded that the rearrange- 
ment mechanism involved a preliminary equilibrium pro- 
ton transfer to the pinacol followed by a rate determining 
intramolecular shift of a methyl group. 

97 pages. $2.00. Mic 57-4558 





THE EFFECT OF SORBED VAPORS ON 
THE PERMEABILITY OF HIGH POLYMER 
FILMS TO GASES 


(Publication No. 24,798) 


Frank L, Pilar, Ph.D. 
University of Cincinnati, 1957 


The permeability of cellulose film in the presence of 
water vapor to oxygen, carbon dioxide and helium was 
studied as a function of relative humidity at room tempera- 
ture. The permeability of polyethylene film in the pres- 
ence of vapors of water, methanol, n-butanol, n-hexane and 
carbon tetrachloride to oxygen and nitrogen was studied as 
a function of the relative pressure of vapor in equilibrium 
with the film and as a function of temperature in the range 
of 0-25°C. Some data were obtained for Visten-water-gas 
systems and for a Saran-oxygen system. 

The permeability constants for the various polymer- 
vapor-gas combinations were determined by use of a spe- 
cially constructed apparatus whereby the pressure of the 
gas penetrating the film was measured with a small bore 
mercury manometer, Provision was made for controlling 
the relative pressure of vapor in equilibrium with the film. 
Working equations for the apparatus were derived and dis- 
cussed, 

The permeability of cellophane film to either oxygen or 
carbon dioxide, when the cellophane film was in equilibrium 
with water vapor, was found to increase non-linearly as the 
water vapor pressure, i.e., relative humidity, increased. 
At low relative humidities the increase in the permeability 
was relatively small but became very high at relative hu- 
midities above ca. 70%. The use of data for the sorption of 
water by cellulose as a function of relative humidity showed 
that the permeability of cellophane to the permanent gases 
was a linear function of the amount of water sorbed by the 
film. A plot of the permeability constant versus the vapor 
concentration in the film yielded two straight lines inter- 
secting at a concentration corresponding to about 70% rela- 
tive humidity, suggesting that the effect of the sorbed water 
on the permeability was operative under two different, con- 
secutive mechanisms—the change from one mechanism to 
the other occurring in the neighborhood of about 70% rela- 
tive humidity. This behavior was shown to be consistent 
with the sorption and swelling phenomena reported in the 
literature for cellulose-water systems and with the ac- 
cepted structure of cellulose. 

The permeability to gases of a polyethylene film in 
equilibrium with vapors such as water, methanol and n- 
butanol was found to be the same as for a dry film, but 
when the polyethylene film was in equilibrium with vapors 
such as either n-hexane or carbon tetrachloride the per- 
meability increased markedly as the relative pressure of 
the vapor in equilibrium with the film increased, Here, 
again, the permeability to a given gas appeared to bea 
linear function of the amount of vapor sorbed by the film, 
and a plot of the permeability constant versus the vapor 
concentration in the film yielded a straight line. The solu- 
bilities of water, methanol and n-butanol in polyethylene 
are practically negligible and thus these vapors have little 
effect on the permeability. 

A theoretical model which correctly predicted the re- 
lationship between the permeability constant and the vapor 
concentration in the film was proposed for polymer-vapor- 
gas systems. This model consisted of regarding the 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost an microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 2851 





passage of gas through a polymer-vapor system as essen- 
tially equivalent to the passage of gas through a vapor-free 
polymer film which is parallel to a hypothetical film com- 
posed of the liquid which the polymer is capable of sorbing 
under the given conditions, Some evidence in the litera- 
ture suggests that this model may also apply to polymer- 
plasticizer systems. 

A study of polyethylene-vapor-systems in the tempera- 
ture range of 0-25°C suggested that, for a given gas, the 
activation energy for the diffusion process associated with 
the permeation was independent of the vapor concentration 
of the film. Such a phenomenon appeared to be best ex- 
plained by assuming that the effect of vapor sorption was 
to completely disrupt a fractional portion of cohesive bonds 
within the polymer as opposed to partial disruption of all 
of the cohesive bonds. 131 pages. $2.00. Mic 57-4559 


DYNAMIC SURFACE TENSION MEASUREMENTS 
AND THEIR USE IN PREDICTION 
OF WETTING ABILITY 


(Publication No. 24,614) 


Mary Elizabeth Purchase, Ph.D. 
Iowa State College, 1957 


Supervisors: Florence Ehrenkranz and 
Robert S. Hansen 


Although equilibrium surface tension values are used 
to describe the change in free energy which occurs during 
wetting, the equilibrium values cannot be used to predict 
rate of wetting. Since rate of wetting and rate of lowering 
of surface tension are both dependent on rate of adsorption 
of surface active molecules at an interface, it is reasona- 
ble to expect that the rate of wetting of fabric and rate of 
lowering of surface tension may be related. A study of the 
rate of surface tension depression by surface active agents 
in aqueous solution was therefore undertaken, and cloth 
wetting times for the same solutions were also studied. 

A necessary preliminary part of this study was re- 
evaluation of the vibrating jet method for measuring sur- 
face tensions of very young surfaces. The principles in- 
volved in the determination of dynamic surface tension by 
the vibrating jet method were therefore examined. Previ- 
ous methods for calculation of surface tensions and sur- 
face ages were shown to be inaccurate and fundamentally 
erroneous. An accurate theory appropriate for these cal- 
culations was developed in collaboration with other 
workers in this laboratory and its validity demonstrated 
experimentally. 

The corrected vibrating jet method was applied to the 
determination of the dependence of surface tensions on 
surface age and bulk concentration for aqueous solutions 
of trimethyldodecylammonium chloride, Santomerse D, and 
Areskap 100. An approximate theory based on the assump- 
tion of diffusion-controlled adsorption was developed and 
shown to furnish a reasonably satisfactory representation 
of the observed data. 

Sinking times as determined in the canvas disc wetting 
test were measured as functions of concentration for aque- 
ous solutions of these same surface active agents. A the- 
ory was presented relating sinking times to rates of sur- 
face tension depression. The success of this theory in 





representing observed data suggests that the penetration 
of liquid into cloth is intermittent and that the adsorption 
of agent at the cloth-solution interface is also diffusion- 
150 pages. $2.00. Mic 57-4560 
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LIGHT SCATTERING BY PROTEIN SOLUTIONS 
(Publication No. 23,777) 


David George Rands, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Charles Tanford 


Light scattering measurements have been made on 
aqueous solutions of bovine serum albumin, f-lactoglobu- 
lin, lysozyme and ribonuclease, The light scattering equa- 
tion 


Kc/R,, = 1/M + 2Be 


was determined at various values of protein charge and 
ionic strength. 

The molecular weight of each protein was determined 
from the plots of the light scattering equation. As can be 
seen from the light scattering equation, the molecular 
weight, M, is the reciprocal of Kc/Rgo at zero protein con- 
centration. 

The thermodynamic interaction coefficient, B, was 
measured for ribonuclease at a series of protein charge 
and ionic strength values. The thermodynamic interaction 
coefficient increases with increasing protein charge and 
decreases with increasing solution ionic strength. The 
thermodynamic interaction coefficient measured by light 
scattering is equivalent to that determined by osmotic 
pressure measurements, 

The molecular weights of the four proteins as deter- 
mined by light scattering were higher than the currently 
accepted molecular weight values. There are two possible 
explanations for this. First, the light scattering photome- 
ter was incorrectly calibrated. No extremely accurate 
calibration technique is presently available. Second, the 
protein component in solution could contain a small amount 
of aggregated material. This comes from the fact that 
light scattering yields a weight-average molecular weight 
which is extremely sensitive to small amounts of high mo- 
lecular weight impurities. 

The values of the thermodynamic interaction coefficient 
for ribonuclease showed the predicted dependence upon 
charge and ionic strength. The measured values of B were 
lower than those predicted theoretically. It remains for an 
extension of theory to be able to predict more closely the 
exact value of B. A current theory of charge fluctuation 
within a protein molecule shows promise of predicting this 
dependence if it is extended to a case of higher protein 
charge in a salt solution. 78 pages. $2.00. Mic 57-4561 
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ELECTRON SPIN RESONANCE AND ELECTRONIC 
STRUCTURE OF HYDROCARBON NEGATIVE IONS 


(Publication No, 25,041) 


Thomas Reed Tuttle, Jr., Ph.D. 
Washington University, 1957 


Chairman: Samuel I. Weissman 


Electron spin resonance absorption spectra of a num- 
ber of hydrocarbon anions have been measured and used 
in discussing electronic structure. The spectra are first 
analysed, sometimes with the aid of isotopic substitutions 
as in the cases of naphthalene and toluene anions. The 
measured coupling constants may then be used to give the 
average value of the spin density operator at particular 
magnetic nuclei. The spin density at an a-carbon atom 
has been measured through the preparation of naphthalene- 
a-C'* anion. Since these magnetic nuclei are usually in 
the plane of the aromatic ring which is also a nodal plane 
of unpaired electronic density whenever 7-o separability is 
invoked, some sort of m-o interaction has to be used to ex- 
plain this non-vanishing spin density. The use of configu- 
ration interaction and perturbation theory within the 
framework of the molecular orbital approximation is 
shown to lead to the observed rough proportionality be- 
tween coupling constants from a proton and 7-electron 
density at a carbon atom bonded to the proton. Cases for 
which this proportionality breaks down are discussed 
briefly. The application of valence-bond theory to the cal- 
culation of ESR absorption spectra is also discussed, The 
spectra of benzene and 1,3,5-mesitylene anions are dis- 
cussed in connection with the Jahn-Teller effect. 

The scope of the reaction, 


M +He< 


where M is an alkali metal and H a hydrocarbon, has been 
extended to include benzene and methylated benzenes by 
using low temperatures (-50° to -100° C). The optical 
spectra of benzene, toluene, o-xylene and 1,3,5-mesitylene 
anions have been recorded between 350 and 800 mu, 
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PART I: PHOSPHORIMETRIC METHOD OF ANALYSIS. 
PART II: FLUOROMETRIC ANALYSIS OF SOME RARE 
EARTHS BY COMPLEX FORMATION. 


(Publication No. 23,988) 


Wayne E, Wentworth, Ph.D. 
The Florida State University, 1957 


PART I 


Many complex organic molecules, when dissolved in 
transparent rigid media at low temperatures and excited 
by appropriate ultraviolet light, exhibit a long lived lumi- 
nescence called phosphorescence. The theory of this 
phosphorescence has been investigated rather extensively 
in the last several years. However, investigation of the 
analytical potentialities has been neglected, Three factors 
upon which the intensity of phosphorescence is dependent 
are very appealing from an analytical viewpoint. These 





are frequency of the exciting radiation, phosphorescent 
lifetime of the organic compound, and frequency of the 
phosphorescent emission. The major purpose of this re- 
search was the development of a quantitative instrumental 
method of analysis based upon this physical property. In- 
cluded in the work were: (1) development of the mathe- 
matical basis for the method; (2) experimental application 
of the frequency of excitation for a quantitative analysis of 
mixtures of diphenylamine and triphenylamine; (3) con- 
struction of a quantitative analysis based upon different 
mean lifetimes of two compounds using benzophenone and 
acetophenone; (4) development of a practical analysis em- 
ploying a combination, if necessary, of the various para- 
meters upon which the intensity of phosphorescence is de- 
pendent. To accomplish this a quantitative analysis of 
small amounts of 2-nitronaphthalene (0.05 to 6.00%) in 1- 
nitronaphthalene was developed. From the results of this 
study, along with expected developments in experimental 
design and refinements in techniques, it is believed that 
the method should prove to be a very valuable analytical 
tool, 


PART II 


Because of the similar chemical properties of the rare 
earths, chemical methods of analysis of these elements 
are very limited. Instrumental methods of analysis such 
as spectrographic, spectrophotometric, fluorometric, and 
radiochemical procedures have been used with considera- 
ble success. However, a satisfactory method is still nec- 
essary in some cases, 

It has been shown that an intramolecular energy trans- 
fer occurs in complexes of Sm(III), Eu(II), and Tb(III). 
These complexes possess a number of spectroscopic char- 
acteristics which are desirable from an analytical view- 
point. The purpose of this work was to explore the possible 
application of this phenomenon to a quantitative analysis of 
some rare earths. 

An apparently satisfactory determination of europium 
was developed in the concentration range of 0.1 to 100% in 
rare earth mixtures. Some work was also done with the 
determination of samarium, but the method was quite re- 
stricted because of the limited equipment which was avail- 
able, It is believed that the real analytical potentiality of 
the method lies in the combined use of the fluorescent and 
phosphorescent properties of the rare earth complexes 
along with the existing spectrophotometric methods. 
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A VISCOMETRIC AND LIGHT-SCATTERING STUDY 
OF SODIUM AND TETRAMETHY LAMMONIUM 
POLYPHOSPHATES IN WATER 
CONTAINING ADDED SALTS 


(Publication No. 22,561) 


Philip Loraine Wineman, Ph.D. 
Rutgers University, 1957 


This thesis describes an experimental investigation, 
chiefly by the methods of viscometry and light-scattering 
photometry, of some of the dilute-solution properties of 
long-chain sodium and tetramethylammonium 
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polyphosphates which reflect the character of these sub- 
stances as polyelectrolytes. Primary aims of the study 
were to determine (a) the intrinsic viscosity vs. molecular 
weight relationship of sodium polyphosphate both in an 
ideal solvent (0.415 M NaBr) and in a thermodynamically 
“good” solvent (9.35 M NaBr), (b) the unperturbed linear 
dimensions and the intrinsic flexibility of sodium poly- 
phosphate chains, (c) the ionic-strength dependence of the 
intrinsic viscosity of sodium polyphosphate and of tetra- 
methylammonium polyphosphate, (d) the molecular-weight 
and ionic-strength dependences of the second virial coef- 
ficient of sodium polyphosphate, and (e) some of the effects 
produced by changing the species of counterion present in 
solution. The polyphosphate samples were unfractionated 
and had weight-average degrees of polymerization ranging 
from 80 to 27,000. : 

In addition to the viscometric and light-scattering 
work, some experiments were carried out to determine the 
concentrations at which a variety of salts having cations of 
different size charge serve to precipitate polyphosphates 
from aqueous solution at or near 25°. A further series of 
measurements, involving the determination of critical sol- 
ubility temperatures, served to establish the “theta” tem- 
perature of sodium polyphosphate in 0.35-molar aqueous 
sodium bromide solution. 

The principal results of this investigation may be sum- 
marized as follows: 

(a) Double logarithmic plots of the intrinsic viscosity 
vs. the degree of polymerization of sodium polyphosphate 
in aqueous sodium bromide could be accurately fitted by 
two straight lines, the line of lower slope belonging to the 
region of relatively low DP. Thus, in 0.35-molar sodium 
bromide, a fairly “good” solvent, the Mark-Houwink ex- 
ponents were 0.69 over the DP-range from 12,000 to 800 
and 0.51 for lower DP-values (down to about 80). In the 
“theta”-solvent, 0.415-molar sodium bromide, roughly 
corresponding values of the exponent were 0.50 and 0.42, 
respectively. The literature contains reliable evidence for 
similar changes of slope in the case of certain noniono- 
genic polymers. It may therefore be concluded that the in- 
trinsic viscosities of polyphosphates in not-too-dilute 
aqueous salt solutions and the intrinsic viscosities of ordi- 
nary polymers share a common form of molecular-weight 
dependence. 

(b) The quotient of the square-root of the degree of 
polymerization into the root-mean-square end-to-end dis- 
tance of “unperturbed” sodium polyphosphate molecules 
was found to be 6.7 angstroms. Using recent measure- 
ments of bond angles and bond lengths in crystalline poly- 
phosphates it can be shown that the corresponding quotient 
for unperturbed and sterically unhindered molecules is 3.5 
angstroms. Therefore, the chain flexibility ratio, as de- 
fined by Flory, is 1.9 for sodium polyphosphate. 

(c) The ionic-strength dependence of the molecular 
expansion of sodium polyphosphate in aqueous sodium bro- 
mide solution was compared with observations by others of 
this dependence in sodium polyacrylate. Substantial quan- 
titative disagreement of the observed behavior (viz., the 
slopes of a° -a* plotted against reciprocal ionic strength) 
with the behavior predicted by Flory’s theoretical equation 
is noted for both species of polyelectrolyte and is pre- 
sumed to be due to the influence of greatly depressed ac- 
tivity coefficients within the polymer coil. 

(d) For sodium polyphosphate in 0.35-molar aqueous 
sodium bromide solution, both the direction and magnitude 





of the molecular-weight dependence of the second virial 
coefficient resemble the case for ordinary, nonionogenic 
polymers. Analysis of the ionic-strength dependence dem- 
onstrates that within the range of added-salt molarities 
studied (0.1 to 0.4) neither the net charge nor the size of 
the polyion is alone in dominant control of the total amount 
of intermolecular interaction expressed by the second 
virial coefficient. 

(e) The relationship between the intrinsic viscosity 
and the second virial coefficient (B) of sodium polyphos- 
phate is linear for values of B up to about 4 x 10“ and is 
otherwise also in substantial agreement with Krigbaum’s 
formulation of this relationship for nonionogenic polymers. 

(f) The effects of counterion size (of such univalent 
cations as Nat, Lit, and tetramethylammonium ion) upon 
both the intrinsic viscosity and the salting-out behavior of 
the long-chain polyphosphates are perhaps best explained 
in terms of site-bound groups which resemble ion-pairs 
and which have specific and characteristic solvent affini- 
ties. 206 pages. $2.70. Mic 57-4564 


FIELD EMISSION FROM IRIDIUM SURFACES 
(Publication No, 24,619) 


David Edward Winkel, Ph.D. 
Iowa State College, 1957 


Supervisor: Robert S. Hansen 


As a first step in a program to investigate catalytic 
hydrogenation, the surfaces of iridium single crystals have 
been studied with a field emission electron microscope. 
Iridium was chosen because of its activity as a hydrogen- 
ation catalyst and also because of its desirable physical 
properties. Some of these are: high melting point, high 
tensile strength, and an oxide which decomposes upon heat- 
ing. 

It was discovered that commercially available iridium 
wire has an impurity that is concentrated in its surface. 
Upon heating this impurity becomes very selectively ad- 
sorbed on the {100} planes of iridium, and cannot be re- 
moved by heating to temperatures only 100°C below the 
melting point. The behavior of this impurity when sub- 
jected to a wide variety of treatments is discussed. It was 
further discovered that a pure iridium surface could be 
obtained by anodically dissolving the surface of the wire in 
a molten sodium chloride-potassium chloride bath. 

The migration of iridium atoms over the 001 plane of 
an iridium single crystal has been investigated by condens- 
ing iridium vapor on this plane to form crystallites approx- 
imately 50 A in diameter. The rate at which atoms leave 
these crystallites and migrate over the surface of the 001 
plane can be determined as a function of temperature. 
From this measured temperature dependence, the activa- 
tion energy for the process can be determined. The exper- 
imental value was 113 k cal per mol, which is in very sat- 
isfactory agreement with the theoretical value of 110 k cal 
per mol, This theoretical value is easily obtained using 
only two assumptions: the interaction between two metal 
atoms is independent of the number of other metal atoms 
in their vicinity, and that their interaction falls off in- 
versely as the sixth power of their separation. 
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PRODUCTIVITY, INDUSTRIALIZATION, AND 
ECONOMIC GROWTH IN EGYPT, IRAQ, AND TURKEY 


(Publication No. 23,570) 


Fuad Abdul-Kadir Abdullah, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Gladys Palmer 


The process of economic growth in Egypt, Iraq and 
Turkey has had far-reaching effects on all phases of eco- 
nomic and social life in these countries. 

It is the purpose of this paper to investigate the nature 
and extent of recent economic development in these coun- 
tries as well as the factors and forces underlying it. Em- 
phasis is placed on the factors which have played a domi- 
nant role in the process of change and are likely to continue 
playing that role in the future. 

In ascertaining growth trends as well as basic changes 
in the economic structure of these countries, use is made 
of available national income accounts, production and 
employment data and other statistical material. 

Using income per capita as an index of economic growth, 
the period 1937-1954 witnessed a compounded increase of 
approximately 1.3 percent per annum in Egypt and Turkey. 
In both countries the increase in national income for the 
same period exceeded three (3) percent per annum. How- 
ever, a large part was absorbed by increases in population. 
Because of the non-availability of national income accounts 
in Iraq, rough estimates imply a rate of increase consid- 
erably higher than that of Turkey and Egypt. 

On the whole, gains seem to have been registered in all 
sectors of the economies of these countries. Nonetheless, 
industrial production showed a higher and more consistent 
rate of growth, whereas the increase in agricultural pro- 
duction was slower and more erratic in behavior. This is 
especially true of Egypt. 

The three basic forces of economic change in these 
countries jin the last two decades were: the efforts to 
raise the level of productivity, the drive towards indus- 
trialization, and the emergence of the State as the major 
economic planning and executing agency. 

Although the levels of productivity in the countries 
concerned have improved, they remain extremely low 
when compared with more developed countries. The 
answer to the prevailing low productivity levels is to be 
found in the inferior quality of the labor force, the preva- 
lence of inefficient production techniques and the failure of 
management to assume its natural function of raising 
efficiency and minimizing wastes. 

Industrialization, the other major factor in the process 
of economic growth of Egypt, Iraq and Turkey, has fol- 
lowed lines similar to those of other underdeveloped 
areas. Industrial development in these countries has met 
obstacles which revolve around the inadequacy of basic 
economic resources and the narrowness of markets. 
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Moreover, where industrialization proceeded at a fast 
pace, as in Turkey, lack of adequate planning and coordi- 
nation produced serious bottlenecks. In spite of these 
ohstacles, industrial development in the countries consid- 
ered has bright prospects especially in those activities 
for which their basic economic resources and facilities 
are adapted. 

The underlying motive of the assumption by govern- 
ments of entrepreneurial functions seems to be the removal 
of existing deterrents to private initiative. With the 
exception of Turkey, the participation of government 
bureaus in economic development has been marked less by 
outright ownership and operation of productive enterprises 
and more by investment in social overhead capital, finan- 
cial participation in privately operated firms, and a myriad 
of activities designed to encourage and support business 
enterprise. 

In their functioning as agencies of economic planning 
and execution, the governments of Egypt, Iraq and Turkey 
have accelerated the pace of economic development and 
made possible an economic environment more conducive 
to private venture. The effectiveness of development 
programmes, however, seems to have been reduced by 
inadequate planning and coordination between the different 
parts of these programmes and between them and other 
economic forces at play. 262 pages. $3.40. Mic 57-4566 


LABOR AND TECHNICAL CHANGE: THE BOMBAY 
COTTON TEXTILE INDUSTRY 


(Publication No. 24,055) 


Ralph C. James, Jr., Ph.D. 
Cornell University, 1957 


The thesis is based on an inquiry into aspects of the 
following broad question: How may the introduction of 
technical change be facilitated in an underdeveloped econ- 
omy characterized by substantial unemployment? Specifi- 
cally, what is the relationship between the structure of the 
labor market and the ease with which management may 
introduce a change? Secondarily, what may be the effect 
of a trade union on the introduction of technical change ? 
Bombay cotton textiles served as the area of field inves- 
tigation. 

Most of Bombay’s fifty-five mills are introducing 
technical changes. Although the union is given the legal 
authority to block these changes, it usually cooperates. 
The explanation of the union’s conciliatory role is found in: 


1. The structure of the labor market 


2. The particular nature of the trade 
union. 


Technical change is being introduced.on a gradual, 
mill by mill, basis, and is occurring in the context of 
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expanding production. The rationalization-induced de- 
crease in the number of available jobs only slightly exceeds 
the departure rate of workers from the industry. However, 
this piece-meal rationalization does require considerable 
inter-plant shifting of workers. India is burdened by 
substantial unemployment. Workers displaced from one 
mill would find it very difficult to obtain re-employment 
were it not for the peculiar structure of the labor market. 

The Bombay labor market protects textile workers 
from the mass of unemployed. Mills tend to hire workers 
with previous textile experience, because: 


1. They have a tradition of sub-occupational 
hiring. 


. The government has instituted employment 
offices which submit workers to textile 
openings only if they have had previous 
textile experience. 


These barriers to inter-industry movement makes it easy 
for workers displaced from one mill to find re-employment 
in another, and thereby facilitate technical change. The 
barriers make it possible for the union to cooperate with 
technical change. However, they do not explain why the 
union does cooperate. 

The representative union for the Bombay cotton textile 
workers is identified with the Congress Party. The Con- 
gress has opposed technical change in textiles because it 
fears it will undermine village production. Most Congress 
unions must follow the general Congress directive. Strong 
Congress-union areas can force compliance. Congress 
unions in weak areas must follow Party policy to maintain 
their tenuous legal position. The Bombay union presents 
a major exception to the pattern of operation of trade 
unions affiliated with the Congress Party. The Maharash- 
trian composition of the Bombay textile union renders it 
culturally distinct, and the limited commitment to the 
union by rank and file requires that it press for “bread 
and butter” gains. The strike prohibition prevents it from 
obtaining gains that are not tied to productivity. It can 
obtain wage and working conditions improvements only 
through shrewdly bargaining away its power to block tech- 
nical change. Thus, the peculiar nature of the Bombay 
union may be regarded as the factor effectuating the tech- 
nical changes which are, at the same time, facilitated by 
the structure of the labor market. 

Labor market isolation may serve as a means to facili- 
tate technical change in an underdeveloped area burdened 
by structural unemployment. A union, sensitive to rank 
and file interests, which can realize these demands only 
through cooperation on productivity improvement, may 
serve to effectuate the enabling conditions present in such 
a labor market. 426 pages. $5.45. Mic 57-4567 














GRIEVANCE ARBITRATION: AN EVALUATION 
OF AN ECONOMIC INSTITUTION 


(Publication No. 24,024) 
David Allen LeSourd, Ph.D. 
The Pennsylvania State University, 1957 


The purpose of this study is to define the functions of 
grievance arbitration, its place in collective bargaining, 





its contribution to industrial peace and the forces and 
factors tending to assist or hinder its successful operation. 
It attempts to integrate and analyze modern concepts of 

the economic role of grievance arbitration and its place 

in the theories of labor relations. 

Specifically, five questions are posed. What is griev- 
ance arbitration and where does it fit within the institutional 
framework of union-management relations today? What 
are the advantages and disadvantages of each of the variant 
forms and techniques used in labor arbitration? How 
should the arbitrator be chosen and what authority should 
be given to him? How do the attitudes and goals of the 
parties to arbitration affect its success? What contribution 
can grievance arbitration make to the maintenance of 
industrial peace and improved labor relations ? 

Three types of research materials were used in this 
study. A comprehensive study was made of all the avail- 
able published materials on grievance arbitration, espe- 
cially those contained in the Lucius R. Eastman Arbitra- 
tion Library of the American Arbitration Association, 
and a number of unpublished manuscripts and reports. 

A second source was direct observation by the writer 

as an observer in a number of arbitration hearings. Much 
information was gathered, also, through interviews with 
arbitrators and parties to arbitration. 

The study concludes that grievance arbitration is now 
widely accepted as an integral part of the collective 
bargaining process. A grievance settlement procedure, 
with arbitration as the final step, makes possible the 
flexibility and continuity without which collective bar- 
gaining cannot be fully effective. The parties must choose 
those techniques of arbitration which best serve their 
needs. There are no forms which automatically ensure 
satisfaction, although there seem to be advantages in the 
use of a single permanent arbitrator and a relatively 
informal method of procedure. | 

The arbitrator should be chosen by mutual agreement 
of the parties in such fashion as to ensure the respect and 
trust of the parties. His authority should be clearly 
specified, and sufficiently broad to deal with all grievances 
and to order appropriate remedies. 

The parties should approach arbitration seeking justice 
and equity, rather than using arbitration as a weapon for 
gaining objectives not available through bargaining. 
Excessive legalism and “face-saving” are also undesirable. 
Above all, the parties must be prepared to accept the loss 
of any case submitted to arbitration. The award should 
be a final settlement. 

If used wisely and with good will, arbitration is an 
effective substitute for strikes, lockouts and violence. It 
protects the rights of individual employees to the guaran- 
tees of the contract. It can promote the mutual under- 
standing of the parties and increase the satisfactions and 
harmony of employment relationships. 
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THE CERAMIC DINNERWARE INDUSTRY 
IN THE UNITED STATES 


(Publication No. 24,566) 


Edward Paul Reagen, Ph.D. 
Indiana University, 1957 


It is the purpose of this study to analyze the market 
structure of the United States ceramic dinnerware industry 
and to evaluate the consequences of market behavior under 
these conditions. An attempt is made to discover any 
associations that may exist among such characteristics 
as market structure, patterns of market behavior and 
price policy, and observable price results. To this end, 
attention is given to the character and historical origins 
of market structure including such things as: the number 
of sellers, the degree of concentration among them, cor- 
porate affiliations, age distrubution, degree and character 
of product differentiation, entry, geographical relation- 
ships, technological conditions, and trade and tariff history. 
Further, the character of competitive behavior is consid- 
ered. Also, the market results including price and output 
are given attention. Finally, the interconnections of struc- 
ture, behavior, and results are examined from the stand- 
point of workability of competition in the industry and with 
the view to recommending public policy to alter competitive 
conditions in the industry if this is deemed necessary. 

There are two distinct groups of final consumers of 
dinnerware, namely, households and industrial consumers 
composed primarily of hotels, restaurants, and other 
public and semi-public eating places. All dinnerware 
made in the United States for industrial consumption is 
china. Household dinnerware is made of china and earth- 
enware. 

The character of conditions of production among the 
hotel china manufacturers is essentially differentiated 
Oligopoly. The statistics that have been compiled suggest 
that concentration among hotel china producers is moderate 
to high and that it has not shown any tendency to change 
greatly in the past twenty to twenty-five years. Of course, 
there has been a development of substitute products over 
this period of time, namely glass and plastic, which tem- 
pers the effects of concentration. 

The data on concentration that are available indicate 
only moderate concentration in household dinnerware 
production. However, the degree of concentration that 
does exist probably is sufficient to account for some 
oligopolistic interdependence at least among the primary 
household dinnerware producers. In terms of number and 
size-distribution, the writer has classified household 
dinnerware production as taking place under conditions of 
differentiated ologopoly with a competitive fringe. 

Concerning the workability of competition, there are 
no pressing structural changes which can be recommended 
to improve competitive conditions. However, the writer 
would hesitate to classify the industry as effectively com- 
petitive in the light of current pricing practices and the 
record of tariff protection. 

The industry has a long history of both standard costing- 
price collaboration and tariff protection. It is the opinion 
of the writer that the anti-trust authorities should be called 
upon to review pricing practices in the industry. Compet- 
ition would be made substantially more effective if the 
standard costing and uniform basic pricing practices of the 
industry were prohibited. 





On a selective basis, the duties on ceramic dinnerware 
imports have been reduced since World War II. However, 
the tariff concessions that have been made have applied 
more significantly to those lines of imported ware which 
do not offer serious price competition to domestically 
produced ware. There is opportunity for greater tariff 
concessions which would serve to strengthen competition 
in domestic dinnerware markets. 

275 pages. $3.55. Mic 57-4569 
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THE ENTITY CONCEPT OF THE FIRM: 
A CRITICAL APPRAISAL 


(Publication No. 24,196) 


Rosa Margaret Brandt Bodenhamer, Ph.D. 
University of Missouri, 1957 


Supervisor: Paul A. Kohler 


The purpose of this study is to analyze and to appraise 
the entity approach to business accounting with the objec- 
tive of determining whether this approach enables account- 
ing to meet the responsibilities placed upon it. 

Various historical concepts of the firm are reviewed, 
and the current concept of the firm as an entity separate 
from the owners is explained. A brief survey is then made 
of other current concepts which interpret the business 
unit as either (1) as association, (2) a social institution, 
or (3) a fund of capital. 

Through supporting assumptions, the entity concept is 
incorporated into an accounting system. The following 
assumptions (all of which are not used exclusively by the 
entity approach) are examined for consistency with the 
main concept and for appropriateness for current uses 
made of accounts: 


1. That the business unit is an entity; 
. That the business unit has continuity of life; 


. That accounts should be kept on a cost basis; 


2 
3 
4. That costs may be attached to products; 
5 


. That income should be recognized only after it is 
realized; 


. That costs may be matched with revenue by 
periods to determine period income; 


. That the balance sheet is a representation of 
financial position.* 


An over-all appraisal of the entity approach is made 
with reference to selected criteria considered appropriate 
for an adequate system of accounts. First, accounting 
should be suited to the social and economic setting of the 
time and place. Second, accounting should be adaptable 
to the types of institutions employed by the society. This 
involves an effort to recognize the business units and to 
identify and portray the relationships existing within them. 
Third, accounting should provide information about the 
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business units that is needed as a basis for rational deci- 
sions. 

It is concluded that the entity approach to accounting 
does not meet all of the criteria outlines for an ideal 
system. It is based on the use of historical cost which is 
most appropriate in a competitive economy not influenced 
by industry regulation, and in an economy in which the 
value of the monetary unit is stable. Such an approach is 
not suited perfectly to economic conditions currently 
existing in the United States. Neither has accounting 
adapted adequately to the types of business units utilized 
by the society. Consolidations of legal entities make the 
concept of the individual business entity of limited useful- 
ness in representing the combined business units. It is 
recognized that accounting operates in a legal as well as 
in an economic environment and that it can adjust to the 
latter only to the extent that it is not obstructed by other 
considerations. Where a look to the future is required, 
accounting is able, at best, to furnish only a part of the 
information needed in making this projection. 

In an effort to make accounting adequate for current 
uses, it is suggested (1) that emphasis be placed on 
adjusting operating income to be more in conformity with 
real income through the use of replacement cost or an 
estimate of present value, (2) that realized appreciation 
and capital gains be classified separately from other 
sources of income on the income statement, and (3) that 
transfer income, which results not from production of the 
firm but from production of other companies, be segregated 
and classified. 

The suggestions are designed to lead to more accurate 
matching of operating costs with revenue in terms of the 
same dollars, to lead to a clearer indication of the sources 
of income through separate classification, and to place 
more emphasis on presentation of data within the statement 
rather than on a final income figure. 

278 pages. $3.60. Mic 57-4570 
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QUANTITATIVE ANALYSIS AS APPLIED 
TO CAPITAL BUDGETING 


(Publication No. 23,473) 


Victor H. Brown, Ph.D. 
The University of Buffalo, 1957 


This dissertation examines the manner in which quan- 
titative analysis may be employed to assist management 
in planning capital expenditure. The types of quantiative 
data relevant for planning purposes are discussed; quan- 
titative techniques commonly employed or advocated for 
purposes of evaluating investment proposals are examined; 
and a system of quantiative analysis which would appear 
useful for capital budgeting purposes is suggested. 

Rate of return, determined as the interest rate which 
equates the cash throw-offs (i.e., the net cash inflows 
and/or outflows) expected to be occasioned by the adoption 





of an investment opportunity with the initial capital com- 
mitment required to adopt it, has appeal for purposes of 
comparing and/or ranking investment proposals in terms 
of their anticipated profitability. Rate of return, thus 
determined, is a valid profitability measure; the popular 
payoff device and commonly used rate of return measures 
are not. For several reasons, rate of return also appears 
superior to other compound interest techniques for evalu- 
ating most investment opportunities. 

However, opportunities’ directly implied rates of 
return are valid for profitability comparison purposes 
only if it is assumed that each recognized opportunity’s 
cash throw-offs will be reinvested at rates of return 
identical to that directly implied by the opportunity itself. 
In many situations this is a logical assumption; in others, 
however, it is not. If it is not, the rates of return expected 
to be earned upon cash throw-off reinvestments should be 
taken into account explicitly in determining rate of return 
measures for opportunities presently recognized. 

A useful distinction can be made between conflicting 
and competing opportunities. Conflicting opportunities 
are groups of opportunities which are mutually exclusive 
in that the selection of one of such a group automatically 
signals the rejection of all others. Opportunities not 
conflicting may be considered competing. 

Evaluating conflicting opportunities is a task of deter- 
mining the most desirable from among a group of such 
opportunities. A profitability comparison problem arises 
because conflicting opportunities typically require initial 
capital commitments of varying amounts. Rates of return 
are comparable only if computed upon identical initial 
investments. This problem may be approached by making 
an assumption concerning the rate(s) of return that would 
be earned upon differential amounts of capital available by 
adopting conflicting opportunities other than that one 
requiring the largest initial investment. 

Rate of return analysis is inappropriate for evaluating 
opportunities requiring no, or negligible, initial capital 
commitments. Such opportunities have implied rates of 
return so large as to be practically meaningless. Present 
worth analysis appears more appropriate for evaluating 
such proposals. 

Top management should furnish persons at subordinate 
management levels with the appropriate screening rate of 
return (and other criteria) to employ in lower level evalu- 
ations of both conflicting and competing opportunities. 
This is necessary to assure that evaluations at all manage- 
ment levels are made in terms consistent with the best 
interests of the company as a whole. Ultimately, it is top 
management’s responsibility to evaluate all competing 
opportunities coming to its attention, and to select from 
among them the most desirable complex of investments. 

A ranking of competing opportunities in descending 
order of their implied rates of return would permit ready 
top management discernment of the recognized demands 
upon the firm’s capital. Conceptually, the firm’s profits 
would be maximized were all ranked opportunities selected 
until either: (1) the total supply of available capital is 
committed; or (2) the marginal opportunity’s implied rate 
of return equals the firm’s cost of capital. Practically, 
however, there are several reasons why such a method of 
quantitative analysis cannot be rigidly employed in selec- 


_ ting capital investments. A number of other quantitative 


devices may assist management in appraising investment 
proposals. 
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Cost of capital measurement is a complex problem, 
initially requiring some decisions concerning management’s 
position vis a vis the stockholder. In this dissertation it 
is assumed that management’s principal objective is 
maximization of corporate net worth. Given this assump- 
tion, relevant measures of the cost of different types of 
capital are suggested. Because of the complex interrela- 
tionships which exist with respect to the cost and availa- 
bility of capital obtained from different sources, it is 
suggested that the company’s future, average, long-run 
cost of capital is the most appropriate cost of capital 
measure for capital budgeting purposes. 

326 pages. $4.20. Mic 57-4571 


THE PROBLEM OF HIGHWAY USER CHARGES 
(Publication No. 23,258) 


Carl LeRoy Butler, Ph.D. 
University of Maryland, 1957 


Supervisor: Charles A. Taff, Ph.D. 


The development of automotive transportation has 
wrought important changes in economic and social life. 
The motor vehicle also created a need for costly highways. 
A problem now faced by the federal and state governments 
is the necessity of finding a means of generating a suffi- 
cient amount of revenue to pay for the highways, and 
developing an equitable method of allocating road cost 
responsibility among the various classes of highway bene- 
ficiaries, particularly the different classes of direct road 
users. 

The indirect beneficiaries of highways consist of the 
owners of property located along the roads, and the general 
society. The direct road users are the owners and opera- 
tors of motor vehicles. The largest number of highway 
users are the owners and operators of private passenger 
automobiles. Business enterprises use a large number of 
trucks of various types and sizes in the furtherance of 
their industrial and commerical activities. For-hire 
carriers of property include common carriers, who hold 
themselves out to serve the general public; exempt carri- 
ers (principally engaged in the transporation of agricultural 
commodities, livestock, and fish) who are not subject to 
economic regulation; and contract carriers who transport 
commodities for selected shippers under individual con- 
tracts. Many types and sizes of vehicles are used by these 
for-hire carriers. Passenger buses also form an impor- 
tant segment of the motor transporation industry. 

The fuel tax is the most important source of state 
highway revenue. Registration fees, property taxes, and 
miscellaneous incomes also are important contributors to 
the states’ highway funds; and some states have imposed 
third structure taxes upon the heavy vehicles. Since 1916, 
the federal government has contributed an increasing 
amount of money by means of federal aid to the states. 
For the first time, the Federal-Aid Highway Act of 1956 
specifically allocates a large proportion of federal taxes 
on motor transport to the federal-aid highway systems, 
and weight is recognized as a factor in taxation. 

Highway user charges are part of the costs of vehicle 
operation. Business organizations engaged in private 





transportation recover their road costs through the prices 
they charge for their products and services. For-hire 
carriers are expected to recover their tax expenses, 
including third structure taxation of heavy vehicles, 
through their rate structures, and the incidence of highway 
user charges is shifted to the consumers of commodities 
and services transported by motor vehicle. 

Third structure taxes seem to be justified because the 
heavy gross axle loads, the operating characteristics, and 
the size of the large vehicles require the construction of 
more costly roads than would be necessary for light-weight 
vehicles only. These taxes are not barriers to interstate 
trade because they are designed to recover the extra road 
costs brought into existence by the heavy vehicles; they 
are assessed in accordance with the actual weight-use 
obtained from the highways; and they are in no manner a 
restriction on interstate movements of commodities. The 
trucking industry has proposed a number of reasons for 
the elimination of third structure taxes. These arguments, 
however, apparently are based upon an emotional reaction 
to the competitive situation in which the trucking industry 
finds itself. Of the several methods of allocating third 
structure tax responsibility, the incremental method seems 
to provide the greatest equity. 

It is recommended that registration fees, which are 
not related to the amount of road use, be an amount suffi- 
cient only to recover the costs of identifying the vehicle 
and protecting the owner’s property rights. These fees 
should enjoy complete reciprocity among the states. Fuel 
taxes should be designed to recover the costs of the so- 
called basic road. Reciprocity seems to be reasonable for 
the light-weight vehicles, but the heavy vehicles should 
pay taxes to each state on the fuel used within each state. 
The heavy vehicles should pay third structure taxes in 
order to recover to the states the extra highway costs 
which they create. Reciprocity for third structure taxes 
should be eliminated so that one state’s vehicles will not 
receive an amount of free use of visited state’s roads. 

It is suggested that reasonable equity will be attained 
by these measures, because then each vehicle will pay a 
total amount of user charges equal to the highway costs 
which it brings into existence. 
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This dissertation undertook the examination of the 
concept of market segmentation by the search of literature 
and analysis of sales data on nine selected products. In 
the accomplishment of this task there were three objec- 
tives. 

1. To develop the meaning of market segmentation. 

2. To relate its meaning to competitive theory and 
the operations of a firm. 

3. To demonstrate segmental analysis of competitive 
position by examination of data on selected products based 
on observation and the use of statistical measures. 
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Few direct references to the concept of market seg- 
mentation were found in the literature. None of these 
developed this concept in an organized fashion. Writers 
on economics and marketing, however, have discussed 
several of the ideas while developing the definition of a 
market or an industry. Its development at this time is a 
natural outgrowth from the economic theories dealing with 
monopolistic competition and differentiated oligopoly, and 
from observation of the competitive pressures which 
increasingly press upon most business firms. 

Market segmentation is the division of the total market 
into segments more homogeneous in buying behavior for 
the product or brand than the whole. The total market, for 
Our purposes, was considered to be a group of buyers who 
have wants and desires to be satisfied and have the re- 
sources to make purchases of the necessary goods and 
services to achieve these satisfactions. It must also be 
defined by geographical limits and by product or product 
class. 

A segment may include one or many buyers. The seg- 
ment is identified by two related but separate character- 
istics. One is that buyers within a segment are somewhat 
more homogeneous in their buying behavior with respect 
to the product but somewhat more heterogeneous when 
compared to the buying behavior of the buyers included in 
another segment. The other is that the cross elasticity of 
demand between the two market segments or within a 
segment should be low so that there would be little move- 
ment of buyers from one segment to another or from one 
product offering to another even though changes in the 
relative prices took place. The latter characteristic 
defines a segment more precisely than the former but it 
has little practical use as a firm rarely knows the demand 
curve it is facing, nor its elasticities. 

Generally a firm finds it difficult to segment the market 
directly according to either of these criteria. In view of 
this difficulty the writer suggested the ideas of gross seg- 
mentation and refined segmentation. Gross segmentation 
is the division of the market according to a rough or ap- 
proximate criterion, usually by the physical characteristics 
of the product or by one already made as by geographical 
regions. A refined segmentation is where the firm sub- 
divides a segment first defined by gross segmentation. It 
is usually based on the factors that measure the social, 
economic, and cultural characteristics of buyers which 
individually seem to be the basis for their differences 
in buying behavior. 

A firm realizes most of the contribution from the 
concept of market segmentation when it uses it as the 
basis to determine its product and marketing strategies. 
These strategies are defined in terms of the needs and 
desires of consumers in each segment. Strategies so 
developed should be more efficient in realizing market 
objectives than those directed at the total market. This 
increased effectiveness may also give the firm increased 
market power in each market segment. 

The meaning of this concept to discriminatory pricing, 
profits, market power, entry by new firms, the growth 
period for adoption, and product differentiation was also 
examined. Examples of market segmentation from the 
automobile, appliance, liquor, and beer industries were 
presented, but it was very difficult for an observer to 
distinguish between product differentiation and market 
segmentation. | 

Most of the findings from the data analyses can be 





grouped into two major classifications. The nature of the 
data placed certain limitations on these findings. One 
group has to do with the segmental approach to markets. 
Here the emphasis is on locating the particular classifi- 
cation, geographical regions for eight of our nine products 
and other bases of classification for bar soap and denti- 
frices, which are different market segments for each 
product and for each brand of each product. Analyses of 
brand data were by position, share, penetration, and 
leadership. By these criteria no single group of regions 
were different segments for each product or for each 
brand of each product. The segments discovered could, 
in terms of our theory of the application of segmental 
strategy, be made the basis for product and market strate- 
gies directed towards them and could be more sharply 
defined through more refined segmental analysis. 

The second group of findings has to do with the seg- 
mental analysis of competitive position. Our analyses 
clearly show that for accurate measurement, competitive 
position must be measured in each segment of the market 
as well as in the total market. This is especially true 
for the juice products with more minor brands and more 
emphasis on local advertising than for bar soap and denti- 
frices which tend to emphasize national brands and national 
advertising. 

Segmental analysis is possible. It will be helpful toa 
firm in the evaluation and development of its competitive 
position. It should also become the basis for marketing 
strategy and action undertaken by the firm. These efforts 
should increase the benefits of competition by giving 
products and services to the consumer which are a closer 
fit to his needs and desires. 388 pages. $4.95. Mic 57-4573 
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In the beginning there was too much forest. Subse- 
quently under laissez faire, self-interest and self-service, 
the people of the United States collectively liquidated the 
nation’s forest capital and so created the current problem 
of forest inadequacy. 

The lumber industry and timberland owners have been 
indicted for their sins of omission. They failed to handle 
the renewable resources in a way that would reflect credit 
on their judgment, common sense, integrity, and regard 
for social responsibilities. They did exploit, willfully and 
deliberately, to gain immediate profits for themselves 
without any forethought or planning for the future. The 
result for the people and the nation as a whole is a changed 
forest condition. The lumber industry is being supplanted 
by the wood-product industry. The former needed old- 
growth or upper-grade logs for its raw material. The 
latter utilizes the low-grade and previously unacceptable 
species of which there is an abundance. 

A few of the larger private interests are integrating 
their operations for more complete utilization; tree 
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cropping by methods that assure renewability; and con- 
solidating their holdings with those of the government, 
when available, for permanent long-time management.. 

Foreign free-world supply sources of Canada, Latin 
America, and Africa are analyzed and evaluated. Canada 
and Latin America are promising fields in an economic 
sense. 

The trend toward use of substitutes is reviewed, and 
the present and probable future position of lumber with 
respect to steel, ceramics, laminates, and synthetics is 
indicated. The use of lumber is on the decline. Substitutes 
and synthetics are taking over because, for the price, they 
are better. 

There is a shortage of upper-grade lumber. There is 
not any shortage of low-grade lumber or residual, inferior, 
small size tree species which can be. chipped or defiberized 
and subsequently converted into synthetic products. The 
lumber industry long ago missed the opportunity to ac- 
complish this and retain its markets. Steelmakers and 
others have done so to their advantage. 

There is a shortage of forest located in the right place 
for adequate watershed protection and public use. This 
requires government action. Private industry cannot do 
it, and it is not so disposed. 

Forest adequacy as a problem reduces itself to an 
emphasis on the forest for purposes of perpetuity other 
than wood production alone. Volunteer scrub growth, 
appearing at will, of scattered location and regardless of 
ownership, affords an ample supply of raw material for 
chipping, defiberizing, and industrial use. The forest 
cover guarding the watershed, community water supplies, 
wild life, stream flow, recreation, and general welfare is 
now the primary problem. To accomplish these goals of 
forest adequacy it appears that no matter what industry, 
large owners, and operators might do, it is too late to 
entrust them with an independent program. Government 
or some neutral centralized responsibility is to dictate 
and manage this phase of the renewable resource to guar- 
antee renewability. 

The lumber industry, timber operators, and forest 
landowners are in a predicament of their own creation-- 
one from which they perhaps will not individually or 
completely recover. The United States is not too badly off 
as a result. It can recover and retrieve forest adequacy 
from the present chaotic and precarious total situation. 

321 pages. $4.15. Mic 57-4574 
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According to a recent study,’ a large majority of 
corporations record pension cost on a cash basis. This 
means that the amount of pension cost charged to income 
is determined either by the amount of cash paid out in 
pension benefits to retired employees, or by the amount 
paid to a trust or insurance company under some method 
of advance funding. 

It is the main purpose of the dissertation to analyze 





the nature of the employer’s share of the cost of an indus- 
trial pension plan, to determine how this cost should be 
charged to income consistent with generally accepted 
accounting principles, and to recommend a departure from 
the cash basis if it is believed to be inconsistent with these 
principles. It has long been recognized that cash dis- 
bursement is usually inadequate as a measure of expense 
for purposes of income determination. 

From the standpoint of the employer, industrial pension 
plans can be classified into two groups, which we shall 
call fixed-contribution plans and fixed-benefit plans. A 
fixed-contribution plan is one in which the employer 
agrees to pay at regular intervals to a trust or insurance 
company an amount which is to be used for paying pension 
benefits to employees when they retire. The amount 
contributed can be based on profits, man-hours, payroll, 
or units of product. In the case of most insured plans, the 
amount contributed is that which is actuarially computed 
to provide a stated benefit, but the payment of the benefit 
is the obligation of the insurance company, not the em- 
ployer. In trusteed plans of this type, the trustee does 
not guarantee the benefit, and the risk of an overgenerous 
pension formula, unfavorable mortality experience, and, 
to some extent, unfavorable investment experience, must 
be borne by the employees. 

In fixed-contribution plans, the legal obligation of the 
employer is discharged when the contribution to the trust 
or insurance company is made. He may have a moral or 
social obligation to pay a certain benefit, if one is stated 
in the plan, but an examination of contracts of this type 
reveals that he does not intend to assume this obligation. 
From the standpoint of the employer, the essence of the 
fixed-contribution plan is its financing. The eventual 
payment of the benefit is out of the hands of the employer. 

Subject to the qualification that a liability to the trust 
or insurance company may not be paid until the fiscal 
year following that in which it is incurred, the cash basis 
of accounting is acceptable for fixed-contribution plans. 
The cost to the employer is the contribution to the plan. 

It is not the eventual benefit which may be paid to retired 
employees. 

A fixed-benefit plan is one in which the employer agrees 
to pay a certain benefit to eligible employees when they 
retire. The benefit may be a flat amount to each employee, 
or it may be computed by a formula based on length of 
service, compensation, or both. Many contracts of this 
type do not specify that funds be advanced to a trust or 
insurance company, and even where this provision is 
included, the contributions are not necessarily related to 
the benefit. Usually the employer is free to finance the 
plan in any way he chooses. The plan may be on a “pay- 
as-you-go” basis, in which the employer advances no funds, 
and pays pension benefits directly to retired employees. 
However, most plans are funded in advance, in order that 
the plan be “qualified” for Federal income tax purposes. 
The tax laws require that contributions within prescribed 
limits be made to an insurance company or qualified 
trust, in order that these contributions be deductible for 
tax purposes. The important feature of the fixed-benefit 
type pension plan is that the employer is obligated to pay 
a pension to anyone who qualifies to receive it under the 
provisions of the plan. The method of financing is inci- 
dental to the contract. 

Therefore, the cost to the employer of a fixed-benefit 
plan is the estimated cost of the eventual benefit to be 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





ECONOMICS 


2861 





paid, and since this benefit can be financed by any one of a 
wide variety of methods, cash disbursement is not accept-. 
able as a measure of expense recognition. We must deter- 
mine some method of recording pension cost on an accrual 
basis, independent of the method of financing, in order that 
the effect of the pension plan on net income may be prop- 
erly recorded and reported. 

Accounting for pension cost on the accrual basis in- 
volves the determination of the benefits which the employer 
expects to recieve from the pension plan, and of the 
accounting periods in which these benefits will be realized. 
The revenues of these periods should be charged with the 
cost of the pension. 

The most important benefits of the pension plan to be 
realized by the employer are as follows: 

1. Increased efficiency of the labor force resulting 
from the retirement of aged, inefficient employees. 

2. Increased incentive of the younger employees, 
resulting from more rapid advancement to responsible 
positions. 

3. More efficient labor force resulting from reduction 
in employee turnover. 

4. Increased morale of the working force, resulting 
from the reduction of money worries after retirement, 
and from the employer’s formal recognition of responsi- 
bility for the welfare of employees after they retire. 

All of these items point toward increased productivity 
of the labor force. It must be apparent, however, that the 
extent to which productivity is increased as a result of the 
pension plan adoption is impossible to measure. In addition, 
the circumstances under which pension plans have been 
adopted in this country vary so widely among firms that 
uniform interpretation is difficult. In many of the union- 
negotiated plans, for example, we say only that output 
per man-hour is higher than it would have been without 
the pension plan because the pension plan adoption may 
have avoided much ill will of the working force and possibly 
a costly strike. 

Since the increase in productivity resulting from the 
pension plan cannot be verified, we must look to more 
practical means of interpreting the cost of pensions. By 
far the most widely accepted interpretation is that the 
cost of a pension plan represents “deferred wages.” This 
interpretation has been given official sanction by the 
income tax regulations.” It means that the cost of a 
pension plan attaches itself directly to the covered service 
of the individuals who are to receive the pension. This 
interpretation appears to be particularly appropriate where 
the amount of the benefit formula is based on years of 
service. The contributions of the employer to a fixed- 
contribution type plan discussed above may well be inter- 
preted as “deferred wages.” In fixed-benefit type plans 
also, it may seem logical to charge to income in any year 
the actuarial equivalent of the pension benefit “earned” by 
the employees as a result of service rendered in that year. 
There is, however, one important flaw in this reasoning. 

At the time a pension plan is adopted by any except a 
newly-organized firm, the working force-will consist of 
employees who have already rendered service to the 
employer. To make the plan equitable among all employ- 
ees, credit must be given for this service in the benefit 
formula. According to the “deferred wages” interpretation, 
the pension cost to the employer applicable to service 
already rendered as of the date of adoption is a cost 
applicable to prior years. The accounting treatment 





accorded this interpretation would involve a correction of 
income of prior years. 

This interpretation is clearly contrary to the premise 
that the cost of a pension plan should be charged to the 
income of the years benefited. It is inconceivable that 
the employer could have received benefit from a pension 
plan prior to its adoption. Therefore, the “deferred wages” 
interpretation does not apply to past service cost. A better 
view is to say that the benefit to the employer from the 
cost of past service is an intangible benefit resulting from 
increased morale of the entire working force rather than 
from the particular individuals who receive the benefit of 
the past service. It is therefore a cost applicable to 
accounting periods following the date of adoption of the 
plan. This interpretation is in accord with that of the 
Committee on Accounting Procedure of the American 
Institute of Accountants. ° 

It is recommended, therefore, that the entire cost of 
the pension benefit of an employee be accrued over the 
remaining service life of that employee. As it applies to 
current service, this rule gives recognition to the) 
“deferred wages” concept. As it applies to past service, 
the rule is contrary to the “deferred wages” concept, but 
is believed to be valid for the following reasons: 

1. The legal obligation of the employer to pay pension 
benefits to any individual arises as of the normal retire- 
ment date. The distinction between current and past 
service is of no significance as far as liability recognition 
is concerned. 

2. It is logical to assume that the increased morale 
of the working force represented by the past service cost 
will be largely realized in the few years following the 
date of adoption of the plan. The above rule gives effect 
to this assumption. 

3. It is equitable to recover the cost of a pension 
plan from the production of those individuals who will 
receive the pension. 

4. The rule is conservative and can be applied with 
reasonable uniformity to various types of plans. It should 
therefore gain acceptance by accountants generally. 

In a fixed-benefit type pension plan, the cost to the 
employer in any year is that portion of the employee 
benefits applicable to that year. Therefore, it is necessary 
to make an estimate currently of the pension benefits to 
be paid to those individuals in the working force who will 
eventually qualify to receive them. This estimate involves 
the prediction of many variables for a long period in the 
future. According to many accountants, these estimates 
involve so many uncertainties that an expense or liability 
amount based on them would be more misleading than 
helpful. Relectance to make these predictions has been 
one important reason why the cash basis has been so 
widely used. 

In spite of the uncertainties involved, the accountant 
has no choice but to estimate these variables and to 
record pension cost based upon them, if he is to report 
net income to the best of his ability. Even though the 
estimate may be a rough approximation, and may involve 
subsequent corrections where the estimates are proved 
wrong, it is difficult to see how the recording of pension 
cost on a cash basis can be less misleading, particularly 
in the multitude of cases where the cash contribution 
clearly bears no relationship to the eventual benefit. 

The calculation of the cost of a pension plan is the 
function of the actuary, and the accountant is justified in 
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relying on the work of the qualified actuary in his deter- 
mination of pension cost for accounting purposes. However, 
the actuary is in no better position to make assumptions 
concerning the future variables on which pension cost 
depends than is the accountant. Therefore, the latter must 
be thoroughly aware of these assumptions in order to deter- 
mine which of them are acceptable for accounting purposes, 
and which are not. The following paragraphs will describe 
briefly the more important of these assumptions. 

First, it is reasonable to assume that the pension plan 
will continue indefinitely into the future. This means that 
pension cost is to be accrued for all employees who will 
eventually become eligible to receive retirement benefits. 
This is not altered by the fact that funds may be provided 
only for employees who will retire within the period of the 
labor contract. 

Second, since net pension cost is reduced by interest 
earned on any funds advanced by the employer, it is nec- 
essary to assume a rate at which funds will be advanced. 
Primarily for purposes of uniformity and relative ease in 
application, the level annual premium method is recom- 
mended, regardless of the actual method to be used by the 
employer. Any differences between the actual rate of 
funding and the level annual premium method will involve 
the recording of interest expense or interest income, as 
the case may be, and not as adjustments of pension expense. 
Similarly, an interest rate must be assumed which will 
depend primarily on the long-term investment policy of the 
employer. Any subsequent change in this assumption will 
involve a correction of income of prior years. 

Third, pension cost should be accrued on the basis of 
the pension benefit formula currently in effect. Subsequent 
increases in pension benefits are to be treated as a cost of 
periods following the increase. Where the benefit formula 
is integrated with Social Security benefits in such a way 
that the employer’s cost is affected by a change in these 
benefits, it is necessary to assume that the current Social 
Security benefits will not change in the future. Subsequent 
change in Social Security benefits should be treated as a 
correction of income of prior years. 

Fourth, pension cost must be adjusted for estimated 
mortality, both in the current working force and among 
retired employees. The choice of an appropriate mortality 
table should be left to the discretion of the qualified actuary. 
The effect of mortality on pension cost must be considered 
in the light of any death benefits which may be included in 
the pension plan. 

Fifth, pension cost should be adjusted for estimated 
employee turnover only where reliable turnover information 
is available. A more conservative approach is to consider 
the reduction in pension liability due to employee severance 
as a credit to pension expense in the year of withdrawal. 
This approach is particularly appropriate for small firms. 
The effect of employee turnover is offset to some extent 
by a vesting provision in the plan. 

Sixth, in plans where the benefit formula is related to 
compensation, it is recommended that pension cost be 
accrued on the basis of the wage rates currently in effect. 
Subsequent increases in pension cost resulting from in- 
creases in wages or salaries should be considered appli- 
cable to the accounting periods following the increase. 

Finally, it should be assumed that each employee will 
retire at the normal retirement date provided in the plan, 
even though the plan does not call for compulsory retire- 
ment. 





Pension expense computed on the basis of the above 
assumptions will produce a figure which will require full 
explanation in the annual report. A footnote should be 
appended to the financial statement indicating clearly the 
assumptions on which the calculation is based. The reader 
of the annual report will then be adequately informed as 
to the probable effect of the pension plan on the financial 
position and results of operations of the employer. 

In fixed-contribution plans, the pension plan will not 
appear on the financial position statement, as long as the 
contribution is paid in the year in which it is incurred. 

The income statement will reveal only the contribution 
applicable to the current year, with no distinction being 
made between past service and current service costs, and 
without adjustment for actuarial gains or losses. 

In fixed-benefit plans, the financial position statement 
should reveal the trust fund as an asset. The composition 
of the fund should be disclosed. Securities should be 
valued at cost with parenthetical notations of market 
values. If the trust fund contains stock issued by the 
employer, these securities should be treated as treasury 
stock. The liability section should reveal the total amount 
accrued, appropriately classified as current and long-term 
liabilities. Any additional past service liability to be 
accrued in the future may be shown parenthetically, or 
in a footnote. In the income statement, distinction should 
be made between current service and past service expense. 
Interest income or expense, and gains or losses on sales 
of securities should be shown as non-operating items. 

291 pages. $3.75. Mic 57-4575 
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This study was organized to determine the effects of 
bulk milk assembly on the market milk industry. Budget- 
ing analyses were used as a means of determining the 
effects of bulk milk assembly on costs of producing and 
hauling milk. Input-output and price data were obtained 
from producers, haulers, handlers, equipment manufac- 
turers and salesmen, and reported experimental results. 
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Data were obtained from 127 farmers who had adopted 
bulk milk tanks. The major change in investment on these 
farms was the cost of purchasing and installing the bulk 
milk tank. Average investment in tanks installed was 
$2,249 per farm. Nineteen dairymen constructed new 
milkhouses in which they invested an average of $1,160. 
Seven producers remodeled their milkhouses to accom- 
modate bulk milk tanks with an average cost of $296. 
Thirty-six producers had outlays averaging $95 for heavier 
electrical wiring while 20 dairymen spent an average of 
$112 in installing a new water heater. Average total net 
new investment was $2,511 per farm. Salvage value of 
cans and can coolers averaged $162. Thus, average net 
new investment was $2,349 per farm. 

Premiums for bulk milk generally were not paid pro- 
ducers. Some producers were receiving a slightly higher 
price for milk than they had received when they shipped 
milk in cans. However, most of these changes were 
explained by higher fluid utilization of milk by handlers 
because of lower volumes or through changes from low 
fluid utilization handlers to high fluid utilization handlers. 
The average change in hauling rates was a reduction of 
eight cents per hundredweight after bulk milk assembly 
was adopted. 

Important factors which affected the added cost of 
producting milk when bulk assembly was adopted were: 

(1) amount of milk produced annually; (2) frequency of 
pick-up; (3) amount of required investments other than 
cost of tanks such as construction of milkhouses, installa- 
tion of electrical wiring, and installation of larger water 
heaters; and (4) salvage values of cans and can coolers. 

Incomes were increased by bulk milk assembly through 
(1) elimination of expenses associated with can equipment 
and (2) increases in milk receipts through elimination of 
.6 per cent of milk volume and .5 point in butterfat test. 
The latter estimates were derived from a thorough review 
of reported experimental results and discussions with 
dairy specialists, farmers, and handlers. 

Effects of bulk milk assembly on net farm incomes 
ranged from no change to a reduction of 22 cents per 
hundredweight depending on size of farm, changes in 
investment, and salvage value of old equipment when milk 
prices and hauling rates remained unchanged. 

Slight reductions in hauling cost are possible by re- 
placing every-day can collection with every-other-day 
tank collection of milk if route mileages can be reduced. 
When the average shipment per producer is less than 500 
pounds daily, few savings in hauling cost were evident. 

Meagre evidence available indicates possible savings 
in processing cost through bulk milk assembly. Potential 
Savings vary among plants depending on size and other 
factors. The most convincing evidence available that 
savings are possible is that bulk milk assembly usually 
was handler-inspired when it was adopted. 

The manner in which realized savings in the cost of 
producing and marketing milk through bulk assembly will 
be distributed among producers, handlers, and consumers 
will depend on the relative degree of competition prevailing 
in respective markets. This may be affected by pricing 
orders and health regulations. The larger share of savings 
will be passed toward that market in which competition is 
greatest. 342 pages. $4.40. Mic 57-4576 
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One of the dominant economic and managerial problems 
of the Twentieth Century is how to provide adequate eco- 
nomic security in old age. Since World War II, private 
pension plans have been receiving increased attention as 
one of the principal means of providing for retirement 
income. The purpose of this study is to provide an ana- 
lytical procedure to assist the manager and others to reach 
decisions in the design and appraisal of pension plans. 

Data for the development of the analytical procedure 
are basically from two sources: (1) extensive literature 
in the pension field, and (2) association with the State of 
Wisconsin Governor’s Retirement Study Commission. 

The methodology employed in meeting the objective of 
this study is threefold. It involves: (1) the analysis of 
issues involved in the planning and administrative aspects 
of pensions, (2) the building of an appraisal procedure, - 
and (3) the testing of that procedure in an actual case 
study. 

Analysis indicates that the issues involved in the pen- 
sion field include considerations of: (1) causes of in- 
creases in numbers of pension plans, (2) philosophies 
underlying employee economic security programs, and 
(3) problems in pension planning and administration. 

The appraisal procedure developed in this study to 
assist management in making decisions relative to these 
issues and the design of the pension plan has two parts. 
First, the manager must establish the proper policy 
framework within which specific procedures can be applied. 
This can be considered in terms of preliminary consid- 
erations in pension design and appraisal. It includes: 

(1) the establishment of pension research objectives, 

(2) the assessment of top management philosophy relative 
to retirement programs, and (3) the recognition of cost 
factors in pensions. 

The manager or research committee can then begin the 
development or revision of the pension plan for the organi- 
zation in question. The steps suggested in this study for 
this purpose focus attention upon: (1) becoming familiar 
with the provisions of the present plan if there is one, 

(2) the characteristics of annuitants, (3) employee career 
earnings patterns, (4) benefit and other comparative 
studies of other plans in the community, industry, or 
nation, (5) reaching decisions in pension design and 
appraisal, (6) evaluation of cost elements, and (7) ad- 
ministrative aspects of pensions. 

In order to measure the validity of the suggested 
analytical procedure, a test is made of it through its 
application to an actual pension revision program. The 
situation used involves the faculty members of the Uni- 
versity of Wisconsin. The measures used to establish 
criteria against which to measure results of the suggested 
procedure are the recommendations of revisions in the 
pension plan for Wisconsin teachers made by the Gover- 
nor’s Retirement Study Commission and policy statements 
of a committee composed of members of the American 
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Association of University Professors and the Association 
of American Colleges. 

Comparisons with these criteria show that application 
of the analytical procedure gives results within the policy 
statements of these two groups. Also, where the suggested 
analytical procedure indicates conclusions or decisions 
different from those of the Governor’s Retirement Study 
Commission, the conclusions are justifiable in terms of 
the data collected in connection with this study. 

296 pages. $3.80. Mic 57-4577 


SALES TRAINING PROGRAMS IN BUSINESS 
CONCERNS WITH FIFTY OR LESS SALESMEN 


(Publication No. 22,634) 


Lloyd Ross Saltzman, Ed.D. 
University of Colorado, 1956 


Supervisor: Professor H. H. Mills 


The purposes of the study were: (1) to compare prin- 
ciples and practices followed in the areas of selection 
and training of salesmen with the recommendations of 
sales training experts as evidenced by their writings; 

(2) to formulate suggestions and recommendations to those 
firms which either have no sales training programs at 
present or that are experiencing difficulty with their 
present programs; (3) to make recommendations for 
revisions of current courses in salesmanship for high 
school and college classes. Previous investigations have 
not examined salesmen selection and sales training meth- 
ods practiced by small and medium-sized companies. 

The procedure of the study included a review of related 
literature and a questionnaire survey to ascertain methods 
of salesmen selection and sales training used in small and 
medium-sized firms. A selected group of outstanding 
sales executives also were asked to submit a list of 
criteria for measuring the results of sales training pro- 
grams. 

Examination of the questionnaires, received from 
throughout the United States, seemed to indicate a good 
cross section of small business. It was impossible to 
state with any degree of preciseness the percentage of 
responses to the questionnaire, since the master list of 
members of National Sales Executives was used in the 
mailing of the survey forms. The form was sent to all 
members, even though those sales executives associated 
with firms having over fifty salesmen were not to complete 
the questionnaire. 

Most firms used application blanks and multiple inter- 
views as aids in the selection of salesmen. Ninety (35 per 
cent) of the total respondents used a battery of tests mainly 
as an aid in the selection of salesmen, and the majority of 
these respondents relied upon outside consultants for the 
interpretation of the tests. 

Practically all of the respondents felt that sales train- 
ing programs generally produced more efficient salesmen, 
but only 256 firms (64 per cent) had formal sales training 
programs. In general, the smaller the company, the lower 
the percentage of firms which offered sales training, and 


Lf 





the greater the emphasis on the training of senior 
salesmen. 

Increased sales volume was given as the main objective 
and also the main result of sales training. Greater sales 
was also the principal criterion used for the measurement 
of the results of sales training, which was in agreement 
with the opinions of the selected group of sales executives. 

The majority of firms: offered sales training at the 
office and on the job; trained both individually and in 
groups (usually small in number); practiced follow-up 
training. Product knowledge, company policies, and 
selling techniques were stressed by over one half of the 
companies. Most sales executives believed that much of 
the basic sales training techniques used by big business 
could be adapted to smaller companies. General sales 
meetings and group discussions were mentioned as the 
best devices to be used in the training of salesmen, fol- 
lowed by sales manuals and audio and/or visual aids. 

It was recommended that persons in charge of sales 
for smaller companies: make job and difficulty analyses 
and consider the use of sales consultants and batteries of 
tests as aids in the selection of salesmen; train the sales 
trainers; offer both group and individualized training; 
obtain help from trade associations and National Sales 
Executives; learn to use audio and/or visual aids. 

Teachers of salesmanship courses should: give the 
greatest attention and time to practice in selling, with 
sales demonstrations given by each student before the 
class; obtain part-time sales jobs for the students during 
the course; make the course vocational in nature; learn 
to use audio and/or visual equipment; practice follow-up 
studies on students who have taken sales jobs; offer 
vocational guidance to those students interested in making 
selling a career. 270 pages. $3.50. Mic 57-4578 











MANAGEMENT PRACTICES WITH RESPECT TO 
INTERNAL TRANSFER PRICING 
IN LARGE MANUFACTURING COMPANIES 


(Publication No. 23,643) 


Williard E. Stone, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Professor Gladys L, Palmer 


Statement of the problem 

Intracompany transfer pricing has achieved wide- 
spread but not universal use among large manufacturing 
corporations. As a management tool it may fulfill differ- 
ent roles and, in addition, there exist various pricing 
methods, the choice of which is influenced by factors 
both within and external to the individual company. A 
mail survey was undertaken to provide an insight into the 
role played by intracompany pricing as a management 
tool and the related management practices, developed 





more or less independently by manufacturing companies. 


Procedure 

Using the Federal Trade Commission list of 1,000 
large manufacturing companies, 505 companies were 
selected with intentional emphasis upon corporations over 
$50 million in asset size. A 70 percent return of 
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questionnaires provided the basis for the study. Additional 
information was secured through correspondence and 
interviews with officers of corporations on problems of 
particular interest. 


Results 

Transfer pricing in its most elementary role assists 
in the physical control of transferred product. Further 
developed, it becomes a powerful management device for 
control of business segments. The most important factor 
influencing the adoption of a particular transfer pricing 
method--market, cost, or negotiated price--is the exist- 
ence of a market for the product. Other factors include 
organizational structure of the company, the volume of 
intracompany transfers, operations in both extractive and 
manufacturing stages, the history of a particular company 
and individual preferences of corporate officers. Both 
market and cost-based prices are widely used but nego- 
tiated prices are infrequently used and usually only ina 
supplementary way. A majority of pricing companies have 
more than one pricing method. Procedures such as the 
use of discounts from market price, the addition of non- 
factory cost elements to cost-based prices, and the degree 
of authority granted unit managers in transfer pricing 
differ between individual companies. Examination of the 
legal aspects of intracompany pricing discloses that Fed- 
eral corporate net income tax regulations should not 
seriously restrict the use of a pricing method chosen for 
a business purpose and in the absence of practices re- 
strictive to free competition, antitrust laws need have 
little influence upon the choice of a pricing method. For- 
eign customs laws, however, where applicable, require 
use of specific pricing methods. 





Conclusions 

Procedures and practices relative to intracompany 
transfer pricing have developed to meet the needs of 
individual companies. However, the spread of internal 
pricing throughout American industry has been influenced 
largely by factors external to the individual firm. The 
typical large corporation which prices transfers uses more 
than one method of pricing because it manufactures varied 
types of products with varying market conditions. The 
role of transfer pricing in corporate controls depends 
largely on the organizational structure. Management 
demands upon transfer pricing have increased over the 
past twenty years and it is likeiy that its role will assume 
increasing importance as a control device in the future. 

190 pages. $2.50. Mic 57-4579 





A QUANTITATIVE TECHNIQUE OF SPACE 
PLANNING IN DEPARTMENT STORES 


(Publication No. 23,796) 
Jack Stanley Wolf, Ph.D. 
State University of Iowa, 1957 


Co-Chairmen: Professor William A. Knoke 
Professor Clark C. Bloom 


In his quest for profits the retailer must continually 
discover improved ways and means for making available 





desired goods and services to consumers. Moreover, he 
must constantly study how he might improve the utilization 
of the facilities available to him. It is a facet of this 
problem that is the basis for this study; an investigation 
of the feasibility of devising an improved technique for 
apportioning existing selling space among merchandise 
classifications. The dissertation introduces a method of 
space planning for department stores. However, the 
approach is applicable to all types of departmentized 
firms operating at the retail level of distribution. 

The investigation considers first, the retail space 
planning problem as a whole; secondly, the space planning 
methods utilized by department store managements; 
thirdly, the economics of spatial planning; fourthly, the 
statistical technique suggested by the research; and finally, 
the appraisal of current space planning methods used by 
department store managements and of the technique intro- 
duced in this study. 

The assumptions to be tested in the method prescribed 
in the study is that the space occupied by a particular 
merchandise department has an influence on that depart- 
ment’s profitability. Moreover, there are quantitative 
means of ascertaining the approximate productivity of 
selling space for any one type of merchandise department. 
Knowledge of a departmental ‘spatial weight” will enable 
a department store’s management to make more meaning- 
ful decisions with regard to selling space allocations so 
that departmental return, hence total store profits, ap- 
proach maximization. 

The 1955 operating results of over three hundred 
department stores each reporting on over three hundred 
different departments or department combinations were 
made available by the Controllers’ Congress of the National 
Retail Dry Goods Association. However, the thesis is 
limited to an investigation of only two merchandise classi- 
fications; men’s furnishings and costume jewelry. Intui- 
tive judgment suggests that the nature of the samples used 
in deriving the results of the study is felt to be somewhat 
representative, even though they could not be selected on 
a purely random basis. 

The principle objective of the expioratory methodology 
employed in the research has been an attempt to formulate 
a departmental “production function” with contribution to 
total store overhead and profit in dollars construed as 
“output” and the independent variables that determine and 
influence contribution as “inputs.” More emphasis has 
been placed on the importance of space occupied by a 
merchandise department. Nevertheless, the research 
has broader implications with respect to other factors 
that are reflected in departmental profitability. 

At the present time, as in the past, the progress of 
space planning has been along the line of imitation and 
trial and error. Regardless of the specific behavior of 
an enterpriser who is attempting to allocate the space 
resource in an optimum fashion, he is either consciously 
or unconsciously following certain principles when making 
space planning decisions. Is it not feasible then to attempt 
to quantify these standards which should be employed 
when allocating available space to departmental units ? 

It is recognized that the technique that has been sug- 
gested is subject to serious limitations. Nevertheless, 
the initial assumption with regard to the impact of space 
occupied on departmental profit appears to be substan- 
tiated. 174 pages. $2.30. Mic 57-4580 
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NON-FACTORY COSTS AND THE PERIOD CONCEPT: 
AN ANALYSIS OF CERTAIN ACCOUNTING 
PRACTICES IN MANUFACTURING ENTERPRISES 
AND THEIR EFFECTS ON REPORTS 
TO MARKETING MANAGEMENT 


(Publication No. 23,652) 


Richard S. Woods, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Ralph F. Breyer 


Statement of the Problem 

Sales result in part from marketing effort measured 
by expenses or costs incurred in periods preceding that 
in which the sales materialize. Consistently, parts of 
current marketing costs are related to sales of future 
periods. If current marketing expenses are matched 
against current sales, the net income or contribution 





resulting may be an imperfect measure of operating results. 


The purpose of the dissertation is to examine these state- 
ments critically, through an examination of corporate 
accounting practices relating marketing costs to sales. 
The objectives include the identification of marketing 
activities that give rise to costs affecting sales of future 
periods, and determination of the extent to which conven- 
tional accounting practices in handling marketing costs 
may give rise to distortion of income. 


Procedure 
Selected literature of marketing, economics and ac- 





counting covering the period 1926 through 1956 is examined. 


One hundred and thirty-two corporations returned more 
than two hundred questionnaires in acceptable form. The 
questionnaires are supplemented by personal interviews 
with controllers, assistant controllers and other officials 
of eight companies, and by correspondence with corporate 
officials other than those interviewed. Finally, a case 
study of a large manufacturing corporation is presented. 


Results 

Marketing activities which sometimes require large 
current expenditures that relate to future rather than 
current sales include introducing new products; opening 
new territories; conducting campaigns of extraordinary 
scope and intensity to increase a company’s share of the 
market; distributing advertising expenditures over time 
in a pattern different from seasonal or other sales pat- 
terns; and employing advertising at a stage in the market- 
ing channel different from that of the firm sponsoring the 
advertising. 

However, present business practice, with limited ex- 
ceptions, is to charge current marketing costs against 
current sales. This is true whether or not situations 
occur that cause marketing effort to be directed toward 
future sales. It is difficult in most cases to relate past 
costs to present sales, or present costs to future sales. 
Some officials believe that deferring costs until the future 
will increase immediate income taxes, and reduce the 
amount of working capital available for expansion. Other 
officials hesitate to depart from “generally accepted 
accounting principles” or do not believe that distortion 
caused by failure to defer marketing costs would be mate- 
rial in amount. 

Exceptions to general practice are found in a number 








of situations, most of which do not involve substantial 
amounts. However, costs which are large in dollar volume 
are sometimes deferred in the case of new product 
introductions, or prior to the publication of advertisements 
used for special promotions. 


Conclusions 

No precise methods are available to take the above 
factors into account. A methodology which would approx- 
imate the effect of the delayed sales reaction to advertising 
can be developed, however, and such a methodology is 
presented in the dissertation. The methodology applies 
only to internal statements prepared for the use of man- 
agement. Product and product line statements are the 
primary examples. The methodology is not recommended 
for published company-wide statements. 

It is believed that technical adjustments should be made 
on internal statements despite the fact that conventional 
reports are obviously discounted in most companies by 
those who use them. Technical adjustments are now widely 
used to mitigate seasonal distortions of income. The use 
of additional adjustments is recommended to correct 
distortion occasioned by introductory advertising and 
time lags in the channel of marketing. 

383 pages. $4.90. Mic 57-4581 





ECONOMICS, FINANCE 


ANALYSIS OF CAPITAL CONSUMPTION AND 
REPLACEMENT FOR THE 
FIRM AND FOR THE ECONOMY 


(Publication No. 23,416) 


Bennett Finler, Ph.D. 
The American University, 1957 


The economic life of capital goods is related only 
incidentally, if at all, to the financial expiration of the 
capital investment for purposes of fiscal policy, the 
national income accounts and business accounting. This 
is so because the economic facts concerning capital con- 
sumption can only be known ex post, while the procedures 
and the financial entries are largely predetermined. It 
is fiscal policy and tax benefits primarily which determine 
financial allowances for capital consumption; however, the 
extent of capital consumption in real terms, i.e. the actual 
wastage of capital resources, is indeterminate and un- 
available, particularly in meaningful terms such as would 
provide a measure of net change in resources. 

Lacking data which would relate the actual wastage of 
capital goods to the financial provision for capital con- 
sumption, there is no justification for the claims for 
increasing the benefits allowed, e.g. by allowing replace- 
ment-cost depreciation. On the contrary, to the extent 
that resources accrue to the firm in excess of the actual 
wastage and disposal of capital goods, the capital con- 
sumption allowances constitute a hidden source of economic 
rent. Also, upward adjustment of the allowances ina 
prosperous period conflicts with fiscal requirements that 
tax rates be raised in prosperity and lowered in decline. 
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The monetary measurement of capital consumption 
allowances in the unambiguous terms of historical cost 
has at least the virtues of simplicity, uniformity, com- 
parability and general practice. On the other hand, the 
accurate measurement of capital consumption in real terms 
can be effected, for purposes of economic analysis, by 
shifting to the retirement basis for depreciation, thus 
providing a manageable method for computing net capital 
formation and net national product. 

Insofar as increase of capital consumption allowances 
is discriminatory between different economic groups; 
results in a regressive redistribution of the tax burden; 
and is not required to be reinvested but may be hoarded 
or distributed to owners--the current trend toward 
increasing provisions for presumed recovery of capital 
may be found uneconomic and inequitable. Also, the 
operation of the carry-back and -forward provisions of the 
tax law, so as to allow arbitrary shifts of capital con- 
sumption allowances between widely divergent fiscal peri- 
ods, is at variance with economic criteria for the recovery 
of capital within the relevant period of productive activity, 
i.e. when the equipment was really consumed. Restrictive 
standards prescribed for the tax exemption of net earnings 
retained in the business should also be applied to the tax 
exemption of gross earnings retained by virtue of the 
capital consumption allowances. 

Data on net income may be less meaningful than gross 
income so defined as to include capital consumption allow- 
ances and dispense with differential method for charging 
capital consumption. This implies the need to redefine 
the entrepreneurial objective, of the maximization of profit, 
in terms of gross rather than net returns. Therefore 
these allowances should be charged to a proprietorship 
account rather than to income, and cumulated as a deferred 
charge to retained earnings, in somewhat the same manner 
as the reserve for depreciation is cumulated as a deferred 
credit to the fixed asset account. 

The tax benefits for extractive industry particularly 
should be reexamined with a view toward reducing the 
accrual of financial benefits outside the demands of eco- 
nomic necessity, and toward narrowing their application to 
more marginal situations. The understatement of the data 
of net capital formation and income in both extractive 
and non-extractive industry, resulting from excessive 
charges for capital consumption, should be reviewed and 
revised in terms of the actual productive life of fixed 
assets. 257 pages. $3.35. Mic 57-4582 


CAPITAL FORMATION IN NIGERIA: SOME 
FINANCIAL AND ECONOMIC IMPLICATIONS 


(Publication No. 24,296) 


Ebenezer Ogugua Iwuagwu, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Harold M. Groves 


This study aims at investigating the process and pro- 
gress of capital formation in Nigeria and analyzing its 
impact on the economic development of Nigeria. 

The process of capital formation in advanced economies 
is said to have three interdependent features: saving, 





finance, and investment. This is also true in Nigeria 
though in a country such as it, now emerging from sub- 
sistence agriculture, these features are very undeveloped. 

Nigeria’s traditional savings media--such as the 
“isusu,” which usually keeps the saving invested in forms 
that remain directly under the control of the savers--lack 
the capacity for change and cannot cope with the technical 
requirements of the rapidly expanding money sector of the 
economy. Nevertheless, saving has not been negligible, 
and it could be considerably augmented if favorable insti- 
tutions were developed. The marketing associations have 
been the main exception to an otherwise unfavorable 
institutional background. 

In advanced economies the financial intermediaries 
convert savings into investment certificates, thereby 
serving as the bridge between the saver and the investor. 
In Nigeria, commerical banks are not only very few, but 
also concentrate heavily on short-term loans to finance 
foreign trade and domestic commerce. Nigeria has no 
central bank. Money markets are virtually non-existent, 
while capital markets are very much limited in scope and 
are also imperfect. There is a particular lack of medium- 
and long-term credit and finance for borrowers generally. 
There is thus a marked lack of balance in the allocation of 
commercial bank credit. 

Tax yields are the main source of capital formation 
in the public sector of Nigerian economy. The tax yields 
are delicately dependent on the vagaries of international 
trade: about two-thirds of tax revenue is derived from 
export and import duties. Also tariff concessions and 
import duty reliefs made to pioneer industries are bound 
to cut into the total tax yields. 

Capital expansion in Nigeria has been in general some- 
what sluggish, though in recent years, since the inception 
of the Ten Year Plan, it has shown some relative buoyancy. 
The trend, however, reveals some concentration of capital 
expansion in light and consumer goods industries, with 
practically no change in the proportion of wage-earners 
in the economy since 1938. The Government has recently 
exerted some efforts to accentuate the rate of industrial 
expansion by fiscal inducements to pioneer companies. 

From the foregoing there seem to emerge the following 
concluding remarks and recommendations: 


1. Savings and financial intermediaries in Nigeria are 
inadequate, and the capital markets are also imperfect. 
Government intervention is not unwarranted not only 
to spearhead a campaign for mobilization of domestic 
saving, but also to restore competition in the capital 
markets. 


. Greater dependence should be placed on income tax as 
a source of revenue than on indirect tax. Income tax 
and the “general tax” should be amalgamated to be 
federally administered. 


. Fiscal inducements extended to pioneer industries 
would mean too much of revenue loss. It has yet to 
be proved conclusively that tax concessions can 
singularly influence the volume and direction of in- 
vestments. Thus a moderate rate of corporate tax 
seems superior to tax concessions by wholesale. 


Borrowing from the proposed central bank to finance 
capital formation has some favorable prospects in view 
of obvious underemployment; but, at least, until the 
shortage of skills is overcome this should be undertaken 
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with some caution. In the meantime public policy should 
improve technical and professional education in Nigeria 
in order to enhance the pool for skilled labor and 
skilled management. 


Integrated development should be fostered. Industriali- 
zation and agriculture should move hand in hand. Pru- 
dence demands that hard-earned foreign exchange 
reserve should not be depleted for agricultural imports 
that could be produced in Nigeria. 

280 pages. $3.60. Mic 57-4583 
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THE DEVELOPMENT OF POLITICAL STABILITY 
WITHIN THE UNITED AUTO WORKERS UNION 


(Publication No. 24,325) 


Jack William Skeels, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Edwin Young 


The United Auto Workers Union at the international 
union level has trod the path from intense internal faction- 
alism to political stability. The UAW’s factionalism 
developed in the environment of decentralization, which 
arose as a result of the Automobile Labor Board, the 
AFL’s method of organizing the auto workers, the spontane- 
ous strikes and organizations, and the extreme speed of 
the UAW’s early growth. The impetus for factionalism 
came from the ability and background of the first UAW 
president, Homer Martin, the tradition of independence 
within the international union, the diffusion of the ability 
to make trade union gains, the ferment of the membership, 
and the presence of ideological trade unionists among 
the union’s leadership ranks. 

The overthrow of Homer Martin by his opposition 
developed out of the factors promoting decentralization 
and factionalism. Specifically, Martin could not rely on 
a tradition of dependence upon the international union to 
hold the important local unions and secondary leaders in 
check. Moreover, his opponents had a strong foothold in 
the top union offices and the necessary means of commu- 
nication and finance to keep their opposition movement 
alive. On the other hand, Martin, along with the opposition 
leaders, depended upon the CIO for experience, personnel, 
and sometimes, money, which meant that the UAW’s 
leadership hierarchy extended beyond the UAW presidency. 
Finally, the new members, inexperienced in trade unionism, 
were inclined to independent action with regard to organ- 
izing, bargaining, and striking. 

R. J. Thomas offered himself as an easier target for 
removal from office, since he, unlike Martin, had no basis 
of power within the union. Of the two factions around 
which the power struggle revolved, the Reuther group 
gained ascendency over the Addes group, and for a number 
of reasons. First, Reuther, making his bid for the presi- 
dency during the critical reconversion period, took the 
initiative in the 1945-1956 General Motors strike and 
filled the leadership vacuum created by wartime restraints 





and tne powerless UAW president. Moreover, Reuther 
had strong political bases in his home local, the General 
Motors department, and the UAW vice-presidency and 
further built himself up by developing alliances with other 
executive board members. Also Reuther unquestionably 
was and is an outstandingly shrewd and energetic politician, 
with a keen sense of public relations. Finally, with 
Reuther’s victory margin less than one percent, chance 
played a part in determining the outcome of the presidential 
race. | 

The UAW’s political process operated through its 
political parties, which had their gravitational ‘centers 
in one or more “name” leaders. Around these leaders 
collected many individuals and groups of diverse opinions 
and interests, with the Communists operating only in the 
Addes faction. With the Communists being the main 
difference between the factions, it is understandable why 
Communism was one of the few issues consistently pushed 
by the Reuther group, why each group’s positions on issues 
was similar, and why the number of disputes was relatively 
small. The “name” leaders built themselves up through 
the collective bargaining departments and alliances with 
executive board members, or a combination of both. 

The scattering of Reuther’s opposition occurred ina 
number of areas. The opposition coalition lost its control 


- of and foothold within the international union. Moreover, 


the Reuther forces either assimilated or defeated the 
opposition members of the executive board, made the 
“hard-core” locals of the opposition faction the subject of 
attack, and made examples of several minor oppositional 
leaders after the “name” opposition leaders had left the 
UAW. Finally, the attempts of organized opposition to 
Reuther were either quashed or contained within the local 
union. 359 pages. $4.60. Mic 57-4584 


BRITISH AGRICULTURE UNDER PROTECTION 
AND FREE TRADE, 1815-1895 


(Publication No. 23,647) 


James F. Tucker, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr, Martin B. Wolfe 


A decline in the comparative advantage of Great Brit- 
ain in agricultural production and the adoption of free 
trade forced the nation’s agrarian economy to make a 
serious adjustment. The severity of this adjustment 
produced a depression in British agriculture which lasted 
throughout the last quarter of the nineteenth century. 

A number of domestic factors were also antagonistic 
to the welfare of British agriculture during this period. 
This paper is an attempt to investigate these factors and 
to determine their role in the depression. 

The first step in this investigation involved isolating 
and evaluating the adverse effect of the domestic factors. 
This was accomplished by presenting and analyzing 
agrarian problems in Great Britain before the free trade 
era. 

The burdens imposed by these factors were then ex- 
amined as segments of agricultural cost after the adoption 
of free trade. The findings were utilized in comparing 
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agricultural costs in Great Britain with similar costs in 
other countries. 

The investigation revealed that exorbitant contractual 
rents and increasing taxes were the factors most respon- 
sible for agricultural distress before free trade. After 
free trade began, the presence of these same factors, 
along with discriminatory railway rates and inefficient 
distribution, intensified the agrarian adjustment caused by 
developments abroad. 

The existence of these domestic factors prevented 
British farmers from reducing costs in their battle with 
foreign competition. The outlays for rent and taxes also 
represented heavy tixed costs during a period of declining 
income, 

The burdens imposed on British agriculture by domestic 
factors could have been removed by appropriate legislation 
and greater co-operation among the farmers. Such action 
would have eased the adjustment necessitated by free trade 
and rendered the depression much less severe. In other 
words the removal of these factors would have lessened 
the rate of decline in British agriculture and reduced the 
extent of the decline without resort to tariff protection. 

168 pages. $2.20. Mic 57-4585 


ECONOMICS, THEORY 


BALANCE OF INTERNATIONAL PAYMENT 
DISEQUILIBRIUM AND ITS CORRECTION: 
AN INVESTIGATION OF 
CERTAIN THEORETICAL ASPECTS 


(Publication No. 22,967) 


John H. Reedy, Ph.D. 
New York University, 1954 


Adviser: Walter W. Haines 


This study is concerned with the meaning of balance of 
payments equilibrium and with the theoretical description 
of certain means by which balance of payments equilibrium 
can be effected. Balance of payments equilibrium is 
defined as the coincidence of the ex ante and ex post bal- 
ances of payments, with the ex ante balance incorporating 
all governmental measures which governments are ready 
to continue indefinitely. Thus an ex post balance of pay- 
ments buttressed by quantitative restrictions, exchange 
controls, etc., can be equilibrious if these measures are 
acceptable to the government, or if they are unacceptable 
but the government does not have the power and the will 
to effect a more desirable set of balance of payments 
conditions. Equilibrium is a symmetrical concept; that 
is, a balance of payments is equilibrious only if it is so 
regarded by all governments concerned: Disequilibrium 
exists if the balance of payments is related to a level of 
employment in any country which that country has the 
desire and the ability to change. A definition of “funda- 
mental disequilibrium” (a term used, but not defined, in 
the Articles of Agreement of the International Fund) is 
offered: a disequilibrium is fundamental insofar as dis- 
equilibrium would still prevail after (a) the restoration of 








satisfactory employment levels everywhere, and (b) the 
elimination of unacceptable governmental measures which 
influence the balance of payments. 

Disequilibrium can be evidenced by the net movement 
in the ex post balance of payments of accommodating 
(financing) items. An outflow of accommodating items 
indicates a deficit; an inflow indicates a surplus. An 


‘accommodating item can move under private (non-govern- 


mental) auspices; an item is accommodating if it is so 
regarded by any government concerned. In these respects 
the definition of accommodation differs from the Inter- 
national Monetary Fund’s concept of compensatory finan- 
cing. A balance of payments accounts arrangement, 
consistent with double-entry accounting principles, is 
offered to facilitate the separation of accommodating from 
other kinds of items, which may be autonomous (normal) 
or disaccommodating. 

Balance of payments disequilibria are classified by 
cause and by the conditions which must be altered if 
equilibrium is to be restored. 

Various conceivable patterns of real income (employ- 
ment) responses to disequilibrium are represented dia- 
grammatically. The patterns are classified according to 
their stability or instability and according to the relation- 
ship of current (as distinguished from future) autonomous 
debits and credits at the completion of the response 
process. The patterns include (1) underadjustment (the 
narrowing, but not the elimination, of the gap between 
current debits and credits); (2) overadjustment (the rever- 
sal of the relation between current debits and credits) a 
pattern based upon ideas advanced by Charles Kindleberger; 
(3) antiadjustment (the widening, to a stable position, of 
the gap between current debits and credits); and (4) anti- 
equilibration (the unstable, never-concluding, widening of 
the gap between current debits and credits). In all stable 
cases the final position is maintainable, if capital is 
perfectly mobile internationally, by the complementary 
relationship of ex ante saving and domestic investment in 
the countries concerned. 

The gold standard-type mechanism is rejected as a 
means of equilibration insofar as it entails real income 
responses in a downward direction for any country. The 
exchange rate change method of equilibration is separated 
into flexible rates and occasional adjustment of rates and 
is surveyed with emphasis upon the requisite patterns of 
price elasticities. It is noted that the price elasticity 
patterns which would hamper the closing of a deficit via 
depreciation would also inhibit the operation of the gold. 


_standard-type corrective. Other means of equilibration 


are classified and sketched briefly. 

The possible means of equilibration are compared and 
evaluated according to the following criteria: (1) effects 
upon the level of employment; (2) effects upon the terms 
of trade and the quantum ratio; (3) effects upon the total 
volume, direction, and composition of trade; (4) effects 
upon the price level and price patterns; (5) speed of 
equilibration; (6) reversibility or removability; (7) selec- 
tivity; and (8) predictability, including applicability to 
beggar-my-neighbor purposes. 

Accomodation of short-run disequilibria, while often 
desirable, may be impossible or may involve intolerable 
effects upon employment and structural arrangements. 

In these short-run cases market mechanisms, such as 
exchange rate changes and gold standard-type processes 
involving internal price level shifts, are defective to the 
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extent that they occasion structural shifts which will need 
to be reversed once the causes of the disequilibrium are 
removed. On this count, selective non-market measures 
applied by government may be less defective in that they 
permit greater insulation of employment and structure 
from balance of payment influences. On the other hand, 





long-run disequilibria which are associated with permanent 
or secular changes should be corrected by market equili- 
brators (changes in exchange rates or in internal price 
levels) if economies basically directed by market processes 
are to be strengthened or preserved. 

424 pages. $5.40. Mic 57-4586 
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EDUCATION, GENERAL 


SOME EFFECTS OF BIBLIOTHERAPY 
ON YOUNG ADULTS 


(Publication No. 23,992) 


Anthony Joseph Amato, Ed.D. 
The Pennsylvania State University, 1957 


This study tests the theory that a classroom teacher 
can use books to help young adults (1) to face and to solve 
everyday problems, (2) to grow and develop by success- 
fully solving developmental tasks, (3) to resolve their 
mental and emotional stresses. 

The theory was tested with three groups: Group I, the 
ten members of a Penn State. University class in Education 
105, Improvement of Basic Reading and Study Skills, 
Group II, seven students who voluntarily sought counsel, 
and Group III, two groups, totaling 62 student teachers. 

The writer found that bibliotherapy worked most effec- 
tively in the class of ten members, (Group I). However, 
no one book was equally effective with all members. 

When the group read one book to solve a common problem, 
seven readers were benefited, one found no help, one was 
indifferent and one was a new member who had no chance 
to read the book. Later, the group helped a member with 
a specific problem by reading varied materials. Biblio- 
therapy appeared to work more effectively when the mate- 
rials read were individualized. 

Of the sé€ven students (Group II) who sought help, all 
but one reported a favorable reaction at the close of their 
reading. That one student rejected both the therapist and 
the book. Later, this student arranged for weekly confer- 
ences and recommendations for books to read. 

Of the 62 student teachers, (Group III), 23 of the 24 
females readers and eight of the ten males reported having 
been helped by bibliotherapy. Three readers reported 
negative reactions to the books read; 28 did not report 
their reactions. 


Conclusions 

Bibliotherapy can be used to advantage in college 
classes to help young adults to face and to solve personal 
and social problems that may be the basic cause of diffi- 
culty with academic work. 

Bibliotherapy functions in class groups, with individuals 
seeking guidance, and with groups who have an almost 
impersonal relationship with the therapist. 

The personality of therapist and the techniques he uses 








to lead students into reading play an important part in 
bibliotherapy. 

A bibliotherapist needs to have a broad and deep knowl- 
edge of many books so that he may choose the right book 
at the right time. | 

Mistakes may be made in choices of books. These 
mistakes may be mitigated through the rapport established 
between reader and therapist. 

207 pages. $2.70. Mic 57-4587 


AN EVALUATION OF MUSIC THEORY AND HARMONY 
CLASSES IN SELECTED PUBLIC 
HIGH SCHOOLS OF PENNSYLVANIA 


(Publication No. 23,995) 


Russel Kenneth Bohn, Ed.D. 
The Pennsylvania State University, 1957 


Are music theory and harmony courses important at 
the secondary level? An answer to this question, whether 
affirmative or negative, can stimulate a re-evaluation 
between the philosophy, aims and objectives of music edu- 
cation programs in Pennsylvania’s public high schools and 
what is actually found to be common practice. 

It is believed that high school music programs, to be 
effective, should meet three specific requirements: 
recreation, performance and specialization. Since per- 
formance groups are not the only function of school music 
programs, although the most visible for advertisement 
and public acclaim, greater emphasis must be placed on 
the theory of music, harmony, history and music literature 
if an adequate background in music is desired for students. 

The purpose of this study is to determine the number 
and location of existent theory courses in the state of 
Pennsylvania. An analysis of these courses, in terms of 
criteria for the establishment of them, may be valuable 
to school administrators and music educators who may 
wish to install them. 

A survey of the literature was made in order to estab- 
lish a pattern for the study. The Pennsylvania Secondary 
Classification Reports on file in the State Department of 
Education at Harrisburg, Pennsylvania were studied to 
obtain information about the location of schools which now 
teach music theory and harmony. The school years of 
1953-54 and 1954-55 were studied to obtain this data. 

A survey was made of the schools that reported classes 
in music theory and/or harmony. A visitation program 
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was undertaken where a check list was used to assure a 
consistent examination of scheduling techniques and teach- 
ing procedures in schools with a reputation for a particu- 
larly successful music program. 

Music theory, as an organized course, appears to be 
considered the least important phase of secondary music 
education, possibly because teachers do not see itasa 
means to an end but treat it as an end in itself. The 
ensuing facts are given to support the above statement: 


1. Two surveys of the Secondary Classification Reports 
in Harrisburg, Pennsylvania revealed that only 39 
out of 1108 high schools in Pennsylvania were teach- 
ing theory and harmony courses in the school terms 
1953-54 and 1954-55. 


. Little has been done by distinguished music educa- 
tors to develop textbooks, workbooks or other mate- 
rial suitable for secondary music students. 


. Curriculum problems, scheduling difficulties and 
understaffed music departments are deterrent 
problems which only a few schools have been able 
to solve in order to include music theory as an 
elective course. 


Results compiled in this study reveal that: 


1. Ninety-eight per cent of the 77 respondents believe 
music theory should be taught in high school. 


. Ninety-seven per cent of 39 respondents who now 
teach music theory state it is offered 5 days per 
week for full credit. 


. Eighty-two per cent of the respondents’ administra- 
tors believe the class in theory should be held even 
if the number of students enrolled for it is small, 
as compared to other classes. 


. Many more factual details on the teaching of theory 
and harmony are contained in this study. Criteria 
were developed for the evaluation of a high school | 
theory class. 


Recommendations 

Music education programs at teacher training institu- 
tions should include an elective course in the pedagogy of 
theory since completing the required theory course in 
college does not imply that one is qualified to teach theory, 
even at the high school level. 

The public secondary school music curriculum should 
be strengthened where possible by including courses in 
music theory and harmony. | 

Some criteria such as those developed in this study 
should be considered when setting up programs in theory 
and harmony. 

Textbooks, workbooks and other material should be 
written for secondary theory and harmony students. 

The Department of Public Instruction in the State of 
Pennsylvania should adopt the criteria which were devel- 
oped in this study and develop a curriculum for a sec- 
ondary Course of Study in Music Theory and/or Harmony. 

124 pages. $2.00. Mic 57-4588 








FACTORS RELATED TO SUCCESS IN 
FRESHMAN CHEMISTRY AT THE 
PENNSYLVANIA STATE UNIVERSITY 


(Publication No. 23,996) 


Carl W. Bordas, Ed.D. 
The Pennsylvania State University, 1957 


The problem was to ascertain whether certain factors 
contribute to the success of students in a first course in 
chemistry at The Pennsylvania State University. 

From a total enrollment of 3,666 students in Chemistry 
1 and 3, the names of 389 “A” students and 531 “F” stu- 
dents were selected. To analyze some of the contributing 
factors that may affect a student’s success in college 
chemistry, the following data were collected: data of birth; 
name, location, and size of high school; year of graduation; 
whether the student had high school chemistry, chemistry 
laboratory, physics, physics laboratory, algebra, plane 
geometry, trigonometry, biology, general science; the 
student’s high school chemistry grade; and scores on The 
Pennsylvania State University aptitude examination. 

When significant r’s or t’s were obtained for two or 
more of the four groups considered, the variable may be 
considered important. In order of importance are the 
following variables: The Pennsylvania State University 
aptitude examination (Moore-Castore) results; high school 
chemistry grades; having had high school mathematics, 
chemistry, and physics. 


Conclusions 

1. Age has very little effect on college freshman 
chemistry success. 

2. Completion of high school chemistry does affect 
favorably this success. 

3. High School chemistry laboratory experience has 
little effect on college freshman chemistry success. 

4. Completion of high school physics, solid geometry, 
and trigonometry have fairly strong positive influence on 
such success; whereas algebra and plane geometry as 
high school subjects have some influence; while biology, 
general science, and physics laboratory have very little 
influence; those who make the better grades in high school 
chemistry do superior work in college freshman chemistry. 

5. Students who made high scores on The Pennsylvania 
State University aptitude examination do better in college 
freshman chemistry. 

6. Size of the high school from which a student has 
graduated is unrelated. 

7. Although there appears modest positive correlations 
between success in college chemistry and factors already 
enumerated, there are apparently other factors that are of 
significance in the ultimate success of students ina 
beginning chemistry course. 

It is recommended that (1) an investigation of high 
school chemistry and physics laboratory experience be 
undertaken in order to determine the cause of their appar- 
ent lack of influence on college chemistry success; (2) a 
more thorough study should be made in order to deter- 
mine the effectiveness of the high school biology and 
general science program; (3) a method be devised, pos- 
sibly using the scores from The Pennsylvania State 
University aptitude examination, high school chemistry 
grades, etc. in order to select those students who should 
be given a preliminary, remedial course in general 
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chemistry; (4) those students who had selected high school 
chemistry, physics, algebra, solid geometry, trigonometry, 
and plane geometry in high school be encouraged to take 
college chemistry; and (5) when planning high school 
curriculums, mathematics and physics, as well as chem- 
istry, should be emphasized in a course of study for pro- 
spective science personnel. 95 pages. $2.00. Mic 57-4589 


AN ANALYSIS OF CERTAIN FACTORS ASSOCIATED 
WITH CHARTERED NONACCREDITED 
SCHOOLS IN MISSOURI 


(Publication No. 24,214) 


Harold Robert Brenholtz, Ed.D. 
University of Missouri, 1957 


Supervisor: Dr. H. H. London 


PURPOSE OF STUDY: The purpose of this study was to 
analyze the structure and activities of the unaccredited 
private schools of Missouri chartered since 1925 under 
the laws relating to nonprofit benevolent, religious, 
scientific, educational and miscellaneous associations; 
and to ascertain the extent to which they were making 
use of the privileges granted in their charters, their 
facilities for exercising these privileges, and the qual- 
ifications of their teaching staff and other personnel. 


METHOD OF RESEARCH: Data used in this study were 
obtained from five separate sources: directly from the 
charters of the 136 corporations considered, from 33 
corporations by means of information forms and personal 
contact, from the files of the Veterans and Adult Edu- 
cation Section of the State Department of Education, from 
the files of the Better Business Bureau of Kansas City, 
and from analysis of the catalogues and other literature 
published by some of the corporations. 


SUMMARY: Charters of private schools are granted under 
the provisions of the general laws pertaining to non- 
profit benevolent, religious, scientific, fraternal-bene- 
ficial, or educational associations. 

Any three persons may obtain a charter for almost 
any kind of nonprofit corporation and charters are of 
perpetual duration unless otherwise specified in the 
charter. 

No agency of the state has a separate and complete 
list of the nonprofit schools of the state. 

An organization chartered as a college has the power 
to grant degrees and issue diplomas and no requirements 
are made by law as to the quantity or quality of work 
necessary to obtain such a degree. 

Enrollment in the schools ranged from a low of two 
students in one school to a high of 527 in another. Ten 
of the schools reported enrollment of fewer than 50 
students, and 23 reported enrollment of fewer than 180 
students. 

Twenty six different certificates, diplomas and degrees 
were offered by one or more of the 33 schools. Nine 
different so called “Doctor’s” degrees were offered by 
one or more of five different institutions. 

One institution, with an enrollment of 200 students, 





awarded one grade school diploma, 16 high school 
diplomas, two Bachelor of Arts degrees, one Master 
of Theology degree, one Master of Religious Education 
degree, one “Doctor of Theology” degree, and 10 hon- 
orary “Doctor’s” degrees. 

An institution with an enrollment of nine students 
reported the awarding of two Bachelor of Science de- 
grees, three “Doctor of Philosophy” degrees, two 
“Doctor of Divinity” degrees, and two “Doctor of 
Metaphysics” degrees; and one correspondence school 
reported the awarding of “four or five” so called “Doc- 
tor’s” degrees. 


CONCLUSIONS: The procedure for granting charters for 
nonprofit private schools has not been restrictive or 
discriminating enough to prevent the chartering of sub- 
standard or fraudulent schools. 

Charters for private nonprofit schools should not be 
granted without the approval of the State Department of 
Education or some other agency of the state qualified to 
judge educational matters. 

Annual reports should be required of all private non- 
profit schools, and such schools should be subject to 
visitation and inspection by some agency of the state to 
insure that the schools meet the proper standards. 

Charters of schools should specifically state the kind 
of school to be operated, and the level of instruction 
to be provided. 

Minimum standards need to be set up concerning the 
quantity and quality of work required for the awarding 
of degrees by private nonprofit schools. 

The state should exercise more control over private 
nonprofit schools to insure that the schools are not 
operated for private gain. 198 pages. $2.60. Mic 57-4590 


FACTORS AFFECTING THE DECISION OF TOP 
QUARTER VIRGINIA HIGH SCHOOL 
GRADUATES NOT TO GO TO COLLEGE 


(Publication No. 24,242) 


Milford Howard Bryant, Ed.D. 
University of Virginia, 1957 


Essentially, it was the purpose of this study (1) to 
determine the number of upper quarter white Virginia 
high school graduates of June, 1956, who did not plan to 
enter college, (2) to ascertain the ascribed reasons for 
their failure to do so, and (3) in light of findings to suggest 
some implications for the guidance of qualified students 
toward higher education. 

The person in charge of guidance in each public white 
high school of Virginia was asked to participate in the 
study by listing the upper quarter graduates; by filling in 
a school questionnaire, and by administering a pupil ques- 
tionnaire to each upper quarter senior who did not plan 
to enter college. 

The data, representing about 80 per cent of the defined 
pupil population, were mechanically recorded on two sets 
of cards; one set pertaining to the information from the 
school questionnaire, and the other set from both the 
school questionnaire and the pupil questionnaire. This 
procedure facilitated a comparison of schools, a 
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comparison of top quarter seniors going and not going to 
college, and permitted some judgments to be made on 
pupil responses that otherwise would have been difficult 
to make. 

The top academic quarter of the senior classes studied 
consisted of over twice as many girls (2,605) as boys 
(1,176). However, 80 per cent of the boys planned to go to 
college as compared to 63 per cent of the girls. Negatively, 
just over 30 per cent of the top quarter graduates indicated 
they would not enroll in college after high school. (A 
recheck proved these percentages to be essentially what 
happened in the fall of 1956). If these percentages held 
true for those Virginia high school seniors not in the 
study, some 1,500 academically superior graduates failed 
to continue their education in college. 

As measured by class rank and by psychological test 
scores, the proportion of upper quarter seniors not going 
to college was less at the top than at any other point on 
the scale. Relatedly, psychological test scores (rpis 
0.4602) was a better measure than class standing (rpj, 
0.1930) to use in predicting whether top quarter seniors 
would enroll in college. 

Although the seniors, for the most part, listed explicit 
factors which they said were the reasons for not going to 
college, most of these appeared to be entwined with factors 
other than those mentioned by the seniors. In fact, there 
appeared to be few single, clear-cut reasons why these 
academically superior seniors failed to go to college. 
Three major areas of influence upon the seniors’ negative 
decisions concerning going to college were described as 
financial, motivational, and academic factors. 

One academic factor was that pertaining to the curric- 
ulum the seniors had pursued in high school. Only two per 
cent of the top quarter seniors who did not plan to enter 
college pursued a college preparatory curriculum in 
high school, yet 70 per cent of them apparently did not 
decide against going to college until the final two years of 
high school. 

A lack of money is a deterrent to college attendance 
for some able students, but perhaps not the chief factor 
as is commonly believed. The elimination of the financial 
barrier apparently would not produce the motivation needed 
to cause many of the able seniors to tackle college work. 

Lower and middle economic group parents will have to 
be convinced of the values, financial and otherwise, of 
college training for their children before many more than 
now do so will choose a college course against immediate 
and bright employment prospects. The responsibility and 
the opportunity implicit in this situation rest largely with 
the public schools. 179 pages. $2.35. Mic 57-4591 








AN ANALYSIS OF INDIVIDUALITY OF ART 
EXPRESSION AT THE SENIOR HIGH SCHOOL LEVEL 


(Publication No. 23,999) 


Robert Christopher Burkhart, Ed.D. 
The Pennsylvania State University, 1957 


The problem of this study was first to gain some 
understanding of and develop a measure for individuality 
of art expression at the senior high school level. The 
measure developed consisted of ten verbal criteria care- 





fully developed after four revisions and trial runs. Using 
these criteria five expert judges scored the works of 80 
high school students from grades 9 through 12, over a 27 
week period. Eighteen sample pictures were then selected 
by score according to stanines from the total range of 
scores. These were then ranked by 29 art educators on a 
preference basis. The art educator’s preference ranking 
of the works correlated .89 (significant at the .01 level) 
with the judgment of the works by the verbal criteria. The 
high level of the correlation found between these two in- 
dependent methods of judgment established the validity of 
the judgments by the verbal set of criteria for the elements 
of individuality of art expression. It also acted to establish 
the lower bound for reliability of this judgment which can 
be no less than its correlation with another independent 
measure. 

The problem was then to see how this criterion meas- 
ure related to other measures. A self-descriptive adjec- 
tive check list was employed to find whether attitudes 
could be measured during the working process which 
would relate to the measure developed for individuality of 
art expression. This was done to establish whether those 
works which were judged highest according to the criteria 
were done by those students which have the highest level 
of adjustment in the creative process or the most positive 
attitudes as they worked upon their paintings or drawings. 
This was to help determine whether or not tue measure 
for individuality of art expression was defensible from the 
educational viewpoint of this research which was one that 
held that the growth of the individual is of paramount 
importance. The adjective check list was found to cor- 
relate .650 with the measure for individuality of art 
expression. A cross-validation was thought necessary, 
and the correlation found was .530. Both these correlations 
are significant at the .01 level. The next highest correla- 
tion found with the criterion measure was .598, with the 
number of completed works done by the students in the 27 
week period during which this research was conducted. This 
count of works was made to determine if quantity of work 
done was in any way related to the quality of the work pro- 
duced. The progress the students made was also deter- 
mined, by the difference in the scores given for the initial 
judgment of their works at the beginning of this 27 week 
period and the concluding judgment of their works at the 
end of this time. The progress scores correlated .432 
with those for the criterion judgment and this is also sig- 
nificant at the .01 level. These were the only significant 
correlations found. 

Other measures were employed such as IQ, academic 
grades, class grade or year in school, to see if they 
related to the measure for individuality of art expression. 
No significant relationship was found for these measures. 
The correlation for IQ (Otis) with the criterion measure 
was .097. This is very similar to the correlations found 
in other studies at the upper elementary and high school 
levels. 

Finally, an additional interest was to develop a visual 
scale to provide a different way of measuring individuality 
of art expression. This was needed so as to provide an 
absolute basis of comparison for the judgment of various 
groups of works. Verbal criteria cannot provide sucha 
standard as any judgment made with them must always 
be relative to the range of differences appearing in the 
sets of works judged. 

The educational importance of this research is such 
as to place increased emphasis upon methods and practices 
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which may help students establish in their manner of work 
an individual approach to their problems which permits 
them to be “free,” “flexible,” and “self-seeking” in their 
attitudes during the creative process. Helping the student 
to discover or develop these attitudes is and should be the 
teacher’s major concern according to the findings made 
in this study. 149 pages. $2.00. Mic 57-4592 


AN ANALYSIS OF ASPECTS OF PASTORAL 
COUNSELING AS THEY RELATE TO BASIC 
CONSIDERATIONS OF THE CHRISTIAN FAITH 


(Publication No. 18,971) 


Donald Leroy Calame, Ph.D. 
Northwestern University, 1956 





Statement of Purpose 





The purpose of the study was to analyze certain aspects 
of pastoral counseling as they relate to basic elements of 
the Christian faith. 


Need for the Study 


Two factors were related to the need for the study: 
(1) the high incidence of abnormalities in mental health, 
a problem for which many feel the Christian religion has 
a great deal to offer, and (2) the questionable practices 
employed in approaching the solution to emotional needs. 


Procedures, Methods, and Scope of the Study 











Procedures employed in the study.--Two sources of 
data were utilized in the study: (1) an intensive reading of 
pertinent writing in the field of pastoral counseling and 
allied fields, and (2) a study of ministers who were pur- 
portedly successful as pastoral counselors. These data 
were examined concurrently throughout the study ina 
complementary interpretation. 

Instruments employed in collecting data.--Two instru- 
ments were employed in collecting the data from the min- 
isters: (1) a questionnaire prepared by the writer, and 
(2) the Mental Health Analysis devised by Thorpe, Clark, 
and Tiegs, and published by the California Test Bureau. 

Scope of the study.--The scope of the study was hori- 
zontal rather than vertical. That is, the study was not 
designed to plumb the depths of theological considerations 
in the counseling process. Neither was-there an attempt 
to delve exhaustively into any one phase of pastoral coun- 
seling. The study was concerned with an analysis of 
certain facets involved in meeting emotional needs as 
they pertain to the fundamental concepts of the Christian 
faith. More specifically, there were apparently three 
major premises common to the various approaches to 
counseling: 

(1) The release of tensions, 

(2) The gaining of insight, and 

(3) Positive action toward reoriented goals. 

To these basic premises in counseling, three basic con- 
siderations of the Christian faith were considered relevant: 

(1) The necessity for establishing a wholesome relation- 
ship to God in order to experience the most satisfying 
release from tension. 




















(2) The image of God in human personality as the 
source of man’s highest insight, and, 

(3) The factors that bring about man’s ultimate orien- 
tation. 


Findings 





1. The Christian concept of a wholesome adjustment 
does not mean the absolute absence of tension. The 
Christian will be able, however, to distinguish between 
a wasteful anxiety on the one hand and a sense of urgency 
for meeting life’s highest expectations on the other. 

2. The Christian religion does not begin with man. 
Any claim for man’s self-sufficiency apart from the image 
of God in his personality is inconsistent with the Christian 
faith. 

3. The individual who would ultimately master life 
will do so through a faith in God. Any condition that makes 
this fact secondary brings about an estrangement from 
God which must be resolved. This faith is premised upon 
an integration of rational belief and emotional commit- 
ment. 

4. There is a core of basic Christian concepts that 
supersedes labels applied to varying religious points of 
view. Pastors who counsel express an indifference to 
specific classifications; but they do have a high apprecia- 
tion of fundamental beliefs. 

5. Pastors who counsel are faced with a dilemma in 
attempting to observe the role of a nondirective counselor 
and at the same time fulfill the role of a prophet. Asa 
specialist in spiritual matters, the pastor finds himself 
in a quandary as he merely reflects the feelings of the 
counselee. 


Recommendations 





1. The Church must recognize the questionable prac- 
tices involved in the pattern of the purveyors of peace of 
mind; but the Church and its pastors must be concerned 
with going beyond satirical pronouncements. 

2. The pastor who counsels should be more concerned 
whether his counseling is God-centered rather than 
debating the question of its being client-centered or 
counselor-centered. 185 pages. $2.45. Mic 57-4593 


A STUDY TO DETERMINE CERTAIN 
HIGHER EDUCATION NEEDS 
IN BERGEN COUNTY, NEW JERSEY 


(Publication No. 17,639) 
Albert F. Carpenter, Ed.D. 
New York University, 1956 


Chairman: Professor Alonzo F, Myers 


This study was undertaken to determine certain higher 
education needs in Bergen County, New Jersey, and to 
make recommendations based on the data obtained. 

Data were gathered to determine: 


the number of high-school juniors and seniors 
planning to attend college; their professional 
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aims; the number planning to work in Bergen 
County after graduation from college; 


present higher education needs for selected 
employment groups; the 1960 needs among 
these groups for college-trained personnel; 


the capabilities of higher education facilities 
in Bergen for caring for these needs at pres- 
ent. 


The study was delimited to Bergen County because of 
the County’s rapid population growth, great industrial ex- 
pansion, high income average, low unemployment incidence; 
the awareness and desire of several leading citizens of 
Bergen for employee training improvement; and the en- 
thusiastic reactions of these leading citizens when the 
proposed study was described to them. 

Data were obtained at managerial level in all cases 
excepting the high-school students, who answered their 
questionnaires individually in homerooms of their respec- 
tive high schools. 

To obtain data from high-school students, 9393 ques- 
tionnaires were sent to all juniors and seniors in the 
Bergen County high schools. Returns were received from 
7948 or 84.6 percent and showed that 3940 respondents _ 
expected to attend college. Of those going to college, 88.3 
percent plan to attend outside the County; 72.1 percent 
plan for four years of college; 44.5 percent have available 
more than six hundred dollars per year for expenses; 
ninety-eight percent plan to go days. Sixty-two different 
careers have been chosen by 68.5 percent of the respond- 
ents. Twenty-six percent expect to work in Bergen after 
college graduation. This study indicates that those students 
who have chosen careers and plan to work in the County 
should have no difficulty in securing employment in 
Bergen in their chosen careers. 

By questionnaire and interview the investigator obtained 
remaining data on higher education needs covering approxi- 
mately twenty-five percent of the County’s employed force 
from the following Bergen County sources: 


Dental Society, 

Medical Society, 

Society of Professional Engineers, 
Education Association, 

Chamber of Commerce, 

Board of Chosen Freeholders, 
general hospital administrators, 
chief municipal administrators, 


Areas of need and number of individuals having the 
need were obtained in three categories: immediate, less- 
than-degree needs; less-than-degree needs by 1960; needs 
by 1960 requiring college-degree training. 

Immediate needs for less-than-degree training were 
found in seventy-four areas for 2451 persons; for less- 
than-degree training by 1960 in seventy areas for 5530 
persons. Needs for college-degree training by 1960 were 
found in sixty-eight areas for 3106 persons including high- 
school students. 

Needs for both degree-training and less-than-degree 
training ranged from Accounting to Writing, with heaviest 
demands in electronics, engineering, hospital management 
courses, industrial management, medical arts, municipal 
management courses, production and quality control, 
secretarial, and technical supervision. 





Survey of the higher education facilities of Bergen 
showed their ability at present to satisfy the demonstrated 
needs qualitatively but not quantitatively. Building pro- 
grams planned and underway will be sufficient to care for 
the needs only if needs do not continue to grow. 

It is recommended that: 








college faculty recruitment programs make use of 
industrial as well as professional sources; 


more cooperative work-learn programs be developed; 


planning be initiated for establishing a municipal 
government institute and a hospital administration 
institute; 


present teacher training programs in Bergen be 
strengthened; 


Bergen County Vocational High School agriculture 
programs be upgraded to Associate degree level; 


an occupation information exchange center be estab- 
lished by education and industry; 


high-school students be given more information about 
college opportunities and financial requirements; 


industry, commerce, and education cooperate in 
bringing together need and supply of trained person- 
nel for mutual benefit. 

140 pages. $2.00. Mic 57-4594 


A TIME STUDY OF ACTIVITIES AND 
RESPONSIBILITIES OF SECRETARIES WITH 
IMPLICATIONS FOR THE TRAINING 
OF PROSPECTIVE SECRETARIES 


(Publication No. 23,489) 
Virginia Eleanor Casebier, Ph.D. 
Northwestern University, 1957 


Adviser: Russell N, Cansler 


This investigation is concerned with what the activities 
of secretaries are; how much time is devoted to each 
activity; which are the major activities in terms of time; 


_whether there is a uniform pattern of work procedure 


according to time, and what factors cause problems and 
anxieties for secretaries. The term secretary is defined 
as that office worker who takes dictation, types, and 
performs other duties commonly associated with such a 
position. 


The Method of Time Study 

The time study method of job analysis was chosen 
because it is a more precise measurement of the elements 
of the secretarial job than has previously been used. 





Collection of the Data 

Data were obtained by making a time study of the 
activities of secretaries and recording the results on 
time study charts. The secretaries who participated 
in this study represent 24 different business firms in 
the Chicago area. 
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Stability of Data 

Making additional time studies was discontinued when 
00 cases had been analyzed because the stability of the 
data had been established. 





Main Findings 

1. The typical day for a secretary lasts eight hours. 
One hour is required for luncheon and one hour is lost 
in taking breaks and in doing nothing. Six hours are de- 
voted to completing work assignments. 

2. During the time that the secretaries were on the job, 
they were engaged in 47 different activities in the 50 days 
timed. Ten of these activities required three per cent or 
more of the total time. These ten are: (1) typing, 

(2) transcribing shorthand notes, (3) taking dictation, 

(4) taking breaks, (5) using the telephone, (6) handling the 
mail, (7) conferring with the supervisor, (8) filing and 
finding, (9) preparing for the day’s work and for closing, 
and (10) composing and typing letters. 

3. The secretary spends 72 per cent of her time in the 
performance of the ten major activities and their applica- 
tions. She spends one-third of her time at the typewriter. 

4. The time study identifies two new major activities 
of secretaries. These are: conferring with the supervisor 
and preparing for the day’s work and for closing. 

0. There is no uniform pattern of work procedure 
according to time; the sequence of activities of the sec- 
retary’s day is determined by the nature of the particular 
day’s work. 

6. The main factors that cause problems and anxieties 
for secretaries are: (1) the supervisor, (2) working con- 
ditions, and (3) interruptions. 





Conclusions and Recommendations 

1. Complete mastery of basic secretarial skills-- 
typing, taking dictation, and transcribing shorthand notes-- 
is recommended in the teaching of prospective secretaries. 

2. Mastery of the remainder of the ten major activities 
--using the telephone, handling the mail, conferring with 
the supervisor, filing and finding, preparing for the day’s 
work and for closing, and composing and typing letters-- 
is also recommended in the training of secretaries. 

3. Need for more adequate training in office manage- 
ment and supervision is indicated. 

119 pages. $2.00. Mic 57-4595 





TELEVISION: ITS EFFECTIVENESS IN NINTH 
GRADE SCIENCE CLASSROOM TEACHING 


(Publication No. 24,002) 


V. Anthony Champa, Ph.D. 
The Pennsylvania State University, 1957 


This investigation was planned to explore the potential 
of television in helping ninth grade pupils learn more 
science as well as predisposing them to pursue further 
study in science with a view to making a career in the 
field,’ 

Three relatively comparable groups of ninth grade 
science pupils from the two junior high schools of Lan- 


caster were used in this experiment. This involved approx- 


imately sixty per cent of the ninth grade population in the 





city of Lancaster, and the sections to form the groups 
were selected to represent as wide a range of abilities as 
possible. Of the 300 pupils used in the statistical calcu- 
lations, the number of boys and girls in each group was 
evenly divided. 

Varied treatment of the three groups was as follows: 

1. The Conventional Group, C Group, was taught as 
nearly like the teachers had taught ninth grade science the 
year before. 

2. The Television Group, TV Group, was taught the 
same course of study as the Conventional Group, but 
thirty minutes of their regularly scheduled class time 
was used to receive two quarter-hour television programs 
each week during most of the schooi year. 

3. The Motion Picture Group, MP Group, was taught 
the same course of study as the Conventional Group, but 
the equivalent of thirty minutes of their regularly sched- 
uled class was used to view the two films also used each 
week with the Television Group. Like the Control Group, 
the Motion Picture Group did not have the benefit of the 
science resource people used on television. 

Alternate forms of the Cooperative General Science 
Test (High School) were used as pre and post-test. Unit 
tests and retention tests, constructed by the author, were 
also used. Attitudes toward science were measured by a 
Fall and Spring administration of the Kuder Preference 
Record, Form CH--there is no alternate form. Pupils’ 
science related activities were also measured in the Fall 
and Spring by a locally constructed survey form. 

When differences in gains between pre and post-test 
scores were tested for significance, a definite pattern 
appeared. For both the boys and the girls the rank order 
from high to low was MP, TV, and C Group. In all cases 
the differences were significant at the .01 level of confi- 
dence. 

The MP Girls gained significantly more in science 
related activities between the Fall and Spring survey when 
compared with the C Girls. Differences as measured by 
the Fall and Spring administration of the Kuder Preference 
Record again showed the MP Girls as being the only sub- 
group gaining significantly more than any other subgroups. 

Pupils favored the use of telecasts and motion pcitures 
almost unanimously. 

A greater proportion of all the pupils in the experiment 
were found to be pursuing the study of more science one 
year after the experiment was terminated than had been 
the case with previous classes; pupils who had been in the 
TV and MP Groups were slightly higher on their persist- 
ence to study more science. 

The cooperating teachers recognized value in both 
telecasts and motion pictures. They felt that television as 
used in this experiment did not unduly regiment their 
teaching. 

Television would seem to offer considerable promise in 
encouraging young people to prepare for a science career. 
Since boys did so much better than girls, and since the 
pre-test scores were by far the best predictors of achieve- 
ment in science, perhaps girls as well as boys should be 
introduced to science before they reach the ninth grade. 
Television could help teachers do this. 

The teachers in this experiment welcomed help in the 
achievement of objectives with which they concurred. Such 
professional atmosphere can help pave the way for new 
approaches to learning at a time when research on teach- 
ing by television has just begun. 

168 pages. $2.20. Mic 57-4596 
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1, WGAL-TV, Channel 8, Lancaster, Pennsylvania, 
provided public service time, and RCA furnished television 
receiving sets for use in the classrooms for the duration 


of the experiment which ran from Mid-September 1955 to 
Mid=-May 1956, 


THE ROLE OF THE SENIOR HIGH SCHOOL TEACHER 
OF ACADEMIC SUBJECTS IN THE PROMOTION OF 
STUDENT LEADERSHIP IN THE CLASSROOM 


(Publication No. 24,859) 


Grace I. English, Ed.D. 
Temple University, 1957 


The purpose of this study is to provide an understanding 
of the role of the academic subject teacher in promoting 
student leadership in the high school classroom. 

The scarcity of information directly relevant to the 
problem of the academic teacher’s part in facilitating the 
development of student leadership emphasizes the need 
for this research. 

The problem, as it is approached in this study, consists 
of three parts: (1) determination of a concept of leader- 
ship appropriate to classroom implementation; (2) clari- 
fication of the teacher’s role in promoting this concept; 

(3) assessment of the kind of leadership undertaken and 
the difficulties encountered by teachers in a number of 
high school situations. | 

The steps taken to attack the problem are as follows: 

First, the literature of leadership research is examined 
in order to derive a concept of leadership which the teach- 
er can use as a basis for training in the classroom. Five 
major research approaches are analyzed for this purpose. 

Secondly, a survey is made of the literature which 
deals with general theories and principles of classroom 
teaching, reports of experimental work with groups, spe- 
cial projects in the development of student leadership in 
extra-curricular activities, and analyses of the needs of 
adolescence. Material is selected from these sources to 
clarify the teacher’s part in implementing the leadership 
concept. 

Thirdly, the activities of 331 high school teachers of 
academic subjects are studied through a questionnaire 
survey about teachers’ leadership training practices and 
viewpoints. Thirty of the responding teachers are inter- 
viewed to gain further understanding of concepts and 
practices. 

Lastly, leadership development activities are illustrated 
in one academic subject classroom by means of a case 
study. Here, the teacher’s part is shown in helping an 
English class develop leadership skills through its efforts 
to cope with a subject matter requirement. : 

The findings and conclusions of the study are: 


1. The concept of leadership as a group role which 
involves the sharing of responsibility in carrying 
out the achievement and maintenance requirements 
of a group is appropriate for classroom implemen- 
tation purposes. 


. The teacher’s part in promoting this concept is one 
of: understanding group needs and behavior; organ- 
izing a class through cooperative planning; providing 





for group experiencing; guiding pupils in solving 
their achievement and process problems; sustaining 
pupils in setting and achieving group goals; and, 
evaluating progress. 


. The investigation of current practice shows that 
leadership as described in this study can be promot- 
ed in the classroom when the teacher discharges 
the functions enumerated above. However, there is 
little evidence that this kind of leadership training 
is carried out by very many of the teachers who 
participated in the questionnaire-interview survey. 
Contradiction or confusion of concepts is implied 
in the high endorsements of both individual and 
group training techniques, and is further indicated 
in the statements made during the interviews. 
There is some evidence that among a small number 
of the respondents a group concept of leadership is 
penetrating classroom practice. 


The information afforded in this study should help high 
school classroom teachers to clarify their roles in pres- 
ent-day leadership education. 

112 pages. $2.00. Mic 57-4597 


AN EVALUATION OF THE OKLAHOMA STATUTORY 
REQUIREMENT IN AMERICAN HISTORY AT THE 
UNIVERSITY OF OKLAHOMA, 1945-1955 


(Publication No. 24,418) 


Samuel Woodson Evans, Ed.D. 
The University of Oklahoma, 1957 


Major Professors: Gail Shannon and Edwin C, McReynolds 


In 1945 the Oklahoma Legislature enacted a law “ re- 
quiring that before any student in any institution of higher 
education in the State of Oklahoma may receive a degree, 
he shall have a credit of six semester hours instruction 
in college American History and Government. .. .” This 


_ study was conducted, using two sources of information-- 


six University professors and a sampling of 419 University 
graduates--to determine whether the required experiences 
in American history as provided by the University of 
Oklahoma contributed toward the instilling of selected 
desirable citizenship characteristics in its graduates. 

A majority of the responding graduates believed that 
having had American history at the University had in- 
creased nine of the traits in their lives. The number of 
characteristics checked as having been increased by the 
majority of the occupational groups in rank order of 
ascension are: military, three; engineer, four, teacher, 
six; house-wife, seven; miscellany, nine; doctor, ten; 
geologist, eleven; and lawyer, twelve. Those receiving 


_ letter grades of “A” and *C” thought eight characteristics 


were increased while those receiving *B” and “D” indi- 
cated nine traits were increased. Of the 282 respondents, 
84.04 per cent thought American history should be re- 
quired, 14.18 per cent thought it should not, and 1.77 per 
cent did not know. | 

The conclusions resulting from this study are: 

1. Instruction in the basic courses in American history 
at the University of Oklahoma is designed to provide the 
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students with the background information they need as a 
foundation for advanced courses in history, although most 
of those enrolled in the courses are not history majors. 

2. The instructional staff exerts serious effort to ful- 
fill additional objectives which closely parallel those held 
by the students. 

3. The instructional methods have been modified by 
two factors: (a) enrollment of those who take the course 
primarily to meet the statutory requirement for graduation; 
and (b) the excessive number of students enrolled, which 
greatly increases the teacher load. 

4. The professors make a conscious effort to instill 
in their students attitudes and habits which contribute to 
the development of desirable citizens. 

o. The graduates believe that History 3 and 4, as taught 
by the University professors, contribute to the development 
of desirable citizens. 7 

6. The student’s rating of the course was not appreci- 
ably affected by the letter grade he had received. 

7. The women were more favorable than the men con- 
cerning the results of having had history. 

8. The lawyers, of the occupational groups, were the 
most impressed with history’s contribution toward devel- 
oping desirable citizens. 

9. The lapse of time had little, if any, effect upon the 
graduates’ responses. 

10. College credit in American history should continue 
to be a requirement for graduation from an institution of 
higher education. 153 pages. $2.05. Mic 57-4598 


RECOMMENDED PRINCIPLES AND GENERALIZATIONS 
FOR AN INTRODUCTORY BIOLOGY 
COURSE IN THE JUNIOR COLLEGE 


(Publication No. 23,734) 


James Henry Fribourgh, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor L, A. Van Dyke 


This investigation is based on the assumption that an 
understanding of certain biologic principles and generali- 
zations is essential: (a) as preparation for further study 
in the field of biology, and (b) for an educated layman in 
keeping abreast of current developments and in under- 
standing and solving everyday problems involving biology. 
It is further assumed that certain of these principles and 
generalizations may serve as desirable goals of instruc- 
tion for a junior college introductory biology course. 

This study has endeavored: (1) to determine the 
biologic principles and generalizations that are considered 
to be essential; (a) as preparation for further study in the 
field of biology, and (b) for an educated layman in keeping 
abreast of current developments and in understanding and 
solving everyday problems involving biology (2) to deter- 
mine which of these principles and generalizations are 
appropriate for students at the junior college level of 
maturity (3) to combine the solutions of problems (1) and 
(2) into a single list of recommended principles and 
generalizations for an introductory course in biology in 
the junior college, and (4) to construct a course of study 





which embodies the recommended principles and general- 
izations. 

Methods used to realize these objectives were as 
follows. A tentative list of sixty-one biologic principles 
and generalizations was procured by analysis of eight, 
college-level, general biology textbooks of recognized 
merit. These statements were submitted in the form of 
a rating scale to authorities in the field of biology who 
were requested to supply their opinions of each principle 
and generalization as to its being valid, in need of revi- 
sion and whether each item was essential, desirable or 
neither essential nor desirable for: (a) students who plan 
to take advanced work in biology, and (b) an educated 
layman in keeping abreast of current developments and 
in understanding and solving everyday problems involving 
biology. 

A second rating scale containing the same principles 
and generalizations was sent to a selected group of junior 
college biology teachers. They were asked to evaluate 
each item as to its being well suited, moderately well 
suited or poorly suited to the maturity level and back- 
ground of experience of junior college students. 

Data secured by means of the two rating scales were 
reviewed and on the basis of this analysis, principles and 
generalizations to be retained for instructional use were 
selected and compiled. 

To aid in the selection of principles and generalizations, 
certain subjective standards were utilized. To be selected, 
a statement must have been: (1) deemed essential as 
preparation for further study in the field by 50 per cent of 
the biology experts or essential or desirable by a minimum 
of 75 per cent of the biology experts, and (2) judged es- 
sential as background for an educated layman by at least 
20 per cent of the experts in biology or essential or desir- 
able by 75 per cent of the life science authorities, and 
(3) rated well suited to the maturity level and background 
of experience of junior college students by 50 per cent of 
the jury of master teachers or well suited or moderately 
well suited by 75 per cent of the jury of teachers. 

Utilization of these criteria resulted in the elimination 
of eleven of the original statements and thus culminated in 
a list of fifty recommended principles and generalizations 
for an introductory biology course in the junior college. 

Next, a Course of Study was developed in which the 
recommended principles and generalizations were sys- 
tematically incorporated. The Course of Study presents 
a one-year sequence in introductory biology for use in the 
junior college. Each unit contains suggestions for instruc- 
tional use, an outline of content, suggested learning activ- 
ities and a bibliography. 443 pages. $5.65. Mic 57-4599 


A STUDY OF THE EFFECTIVENESS OF SPECIFIC 
PROCEDURES FOR SOLVING 
VERBAL ARITHMETIC PROBLEMS 


(Publication No. 22,083) 
Raymond Richard Hagelberg, Ph.D. 
State University of Iowa, 1957 
Chairman: Professor Herbert F. Spitzer 


The purpose of this study was to investigate the effects 
of some specific problem-solving procedures upon sixth 
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grade children’s ability to solve verbal problems in arith- 
metic. These procedures included experience with prob- 
lems without numbers, writing the number question for 
problems given, identifying extra data in problems, and 
identifying insufficient data in problems. 


Five lessons were constructed for each type of practice. 


At the conclusion of these twenty lessons a review lesson 
of each type was presented, making a total of twenty-four 
lessons. 

The experimental group consisted of eleven classes 
and the control group consisted of nine classes. The 
experimental group received the instructional materials 
described, while the control classes received the instruc- 
tion of the regular arithmetic program. 

Two criterion tests were used to measure learning in 
the problem-solving skill. A forty-four item test was 
constructed for the study by adapting a preliminary form 
of the Spitzer-Greene Analysis Test and was used as a 
pre-test and final test. The other test used was the Iowa 
Test of Basic Skills, Test D, Part II], Forms R and §; 
Form R was the pre-test and Form S the final test. 

From the evidence obtained and within the limitations 
of this study, the following conclusions seem evident. 


1. There is no significant difference in problem- 
solving ability as measured by the Iowa Test of 
Basic Skills, Test D, Part III], Forms R and S. 


. There is significant difference in favor of the 
experimental procedure as measured by the test 
adapted for the study. The difference is significant 
beyond the one-tenth percent level. 

Analysis of individual class mean gain between 
experimental and control classes shows that sig- 
nificant differences were obtained in all but two 
cases. Differences were in favor of the experi- 
mental classes in all cases but in two classes this 
difference was not large enough for significance. 


. Teacher comments about the pupils’ reaction to the 
lessons indicate there is considerable merit in their 
use for the motivation they provide in addition to 
their other values. 


Since different results were obtained on each of the two 
tests the question arises as to which test does a better job 
of measuring problem-solving ability. The evidence from 
one experiment is not sufficient to make a clear-cut deci- 
sion; however, it would seem that each test places empha- 
Sis on somewhat different aspects of problem-solving 
ability. The Iowa Test of Basic Skills concentrates upon 
the more customary type of problem in which all the 
needed data is given and all the data presented needs to be 
used. In addition to this, computation is a factor in all 
items and the test includes problems with quantities ex- 
pressed as common fractions and decimal fractions as 
well as whole numbers. 

In the test adapted for the study, computation was re- 
quired for only ten of the forty-four problems. Emphasis 
was placed on the thinking which must take place in order 
to decide on the correct process. This places the focus 
on the identification of quantities and recognition of the 
process necessary for solution which are important ob- 
jectives of problem-solving instruction. This was one of 
the significant features of the experimental lessons used 
in this study. 

The conclusion that is reached with respect to the 





validity of the two tests depends upon whether it is felt that 
problem-solving is best defined by the customary type of 
problem and procedures or whether the materials and 
procedures used in the study and measured by the test 
adapted for the study are a desirable broadening of the 
definition. In the opinion of the writer, this is the case. 
181 pages. $2.40. Mic 57-4600 


THE RELATION BETWEEN PERSONAL FACTORS 
AND OPINIONS REGARDING CONDUCT SITUATIONS 
IN A SAMPLE OF PENNSYLVANIA 
STATE UNIVERSITY STUDENTS 


(Publication No. 24,017) 


Bernard A. Hodinko, Ed.D. 
The Pennsylvania State University, 1957 


The purpose of this study was to ascertain the nature 
of the opinions of undergraduate students at The Pennsy]l- 
vania State University with respect to the relative censure 
they would place on students committing certain violations 
of University conduct regulations; and to determine if 
statistically significant differences existed in the degree 
of censure which undergraduate students, according to 
selected personal background factors, would place on 
students committing these rule infractions. 

The general plan of this research called for the devel- 
opment of two instruments, The Student Opinionnaire and 
The Personal Data Inventory, to elicit responses of the 
020 undergraduate students in the study population. A 
preliminary study involving 120 students was conducted 
to obtain insights into the face validity of the instruments 
and to determine the items to be included on each. In each 
study, both instruments were administered to students in 
their place of college residence by the investigator. Re- 
sponses were tabulated and presented through forty-five 
tables reporting the percentage of students indicating 
various disciplinary actions for each of seventeen conduct 
situations. The chi square technique was used to test the 
significance of the differences in the distribution of opin- 
ions between students of various status classifications as 
well as between situations. 

The study was limited to data collected through instru- 
ments which were specifically structured for students in 
residence at The Pennsylvania State University during the 
Fall semester of the 1956-57 academic year. Hence, the 
conclusions drawn are likewise specifically related to 
The Pennsylvania State University and the period during 
which the study was conducted. 

In the opinion of students, standards which severely 
condemn acts of theft for the material value of an article 
and cheating involving collusion were most appropriate. 
On the other hand, student opinion was indicative of little 
support of strong policies against the use of alcoholic 
beverages. 

Men were considerably more critical of acts involving 
cheating, property destruction, or theft than women, but 
more approbative of conduct involving the misuse of 
alcoholic beverages or sexual promiscuity. 

An increase in age seemed to have a liberalizing 
influence on student opinions about the seriousness of 
most of the seventeen acts of misbehavior considered. 
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The opinions of students distinguished by college class 
revealed milder censure of sexual promiscuity and rule 
infractions resulting from college foolery by the upper- 
classmen, as contrasted with the lowerclassmen. 

Generally speaking, fraternity men expressed much 
milder censure of the entire set of seventeen conduct 
situations that did non-fraternity respondents. Inspection 
of opinion differences between their sister groups, sorority 
and non-sorority, on the overall set of conduct situations, 
however, disclosed that sorority women reacted toward 
the rule infractions in question with slightly more strict- 
ness. 

Although the responses of Catholics, on the whole, were 
more tolerant in nature than those of Protestants toward 
two incidents regarding the misuse of alcoholic beverages, 
the opinions of these groups did not vary widely on the 
seriousness of the other conduct situations for which they 
were compared. 

From the findings in this study, it is suggested that 
students, grouped according to certain personal data, 
differ in their views on the importance of many campus 
behavior problems. Insights as to the nature of many of 
these differences were provided through this work and are 
hoped to have implications for college personnel concern- 
ing control of student behavior, and in bringing students 
and the school administration to a closer understanding 
regarding campus conduct standards. 

The findings of this investigation may have wider im- 
plicatons for those who direct University instructional 
programs. The wide differences in opinion found between 
men and women, for example, concerning several types 
of misbehavior suggest a need for more attention to these 
issues in college educational programs. 

149 pages. $2.00. Mic 57-4601 


SOME ASPECTS OF AN OCCUPATIONAL STEREOTYPE: 
THE AMERICAN PUBLIC SCHOOL TEACHER 


(Publication No. 23,654) 


Harry Earl Jones, Ph.D. 
The Claremont Graduate School, 1957 


Problem: The concept of the stereotype has been used 
in social science to explain certain kinds of social per- 
ception. Several questions were asked at the outset: Can 
this concept serve as an instrument for the evaluation of 
opinion about a given occupational group, in this case, the 
American public school teacher? Does unfavorable mate- 
rial about this occupational group meet the criteria of 
occupational stereotyping? Can the existence of a negative 
stereotype of this group be demonstrated? If it exists, 
can it be analyzed? If it can be analyzed, what generali- 
zations may be drawn from the analysis? 

Method: The stereotype is first defined tentatively and 
the study limited to unfavorable stereotypes. These are 
then related to other types of psychological organizations 
of experience, such as beliefs and attitudes. The stereo- 
type is redefined in its historical context and the expanded 
definition is sub-divided into concepts relating to its 
genesis, nature, object, and modifiability. 

The general stereotype of the teacher and the school 
are examined, followed by a brief treatment of ambivalence 








in these stereotypes. The physical stereotype of the 
teacher is demonstrated in a sampling of humorous 
cartoons published during two years in a national maga- 
zine. 

From an examination of the literature of stereotyping, 
eleven “aspects” in the form of statements about teachers 
are selected. These are tested against the discussions of 
teacher stereotypes in nine books, selected from the fields 
of sociology, cultural anthropology, and education, and 
covering chronologically the past quarter of a century. 

The discussion of stereotyping in the books chosen 
centers around the implications of the eleven “aspects.” 

Teachers are women. 

Teachers are middle class. 

Teachers are transmitters of the cultural heritage. 

Teachers are of a special moral order. 

Teachers are dictatorial. 

Teachers are idealistic and/or impractical. 

Teachers are reformers. 

Teachers are introverted and withdrawn. 

Teachers are strangers. 

Teachers are involved in a status hierarchy. 

Teachers prefer soft jobs. 

A final chapter develops some hypotheses concerning the 
genesis of the stereotype. 

Conclusions: The genesis of the stereotype can be 
explained as simple generalization or as incomplete or 
uninformed generalization. These explanations are found 
to be incomplete and less explanatory than one that 
assumes a personality type which finds certain psycholog- 
ical needs met by negative stereotyping. Evidences of this 
personality type are introduced. 

Other conclusions are: 

1. The existence of the negative stereotype of teachers 
can be demonstrated. 

2. The aspects of this negative stereotype are inter- 
related. 

3. Negative stereotyping is a method of reducing or 
denying ambivalence. 

4. Negative stereotyping of the teacher cannot be 
explained by ignorance or unpleasant experience alone: 
it may in certain personality types meet a psychological 
need. | 

5. An age of anxiety and tension increases the psycho- 
logical satisfactions to be gained from negative stereo- 
typing by certain personality types. 

6. The study implies that negative stereotyping of the 
teacher is related to attitudes which meet real social 
needs, for example, anti-intellectualism, and, therefore, 
changes in the negative stereotype must be made on the 
social, not the personal level. 

166 pages. $2.20. Mic 57-4602 
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A COMPARISON OF OBJECTIVES, METHODS, 
AND ACHIEVEMENT IN ARITHMETIC IN THE 
UNITED STATES AND IN THE NETHERLANDS 


(Publication No. 23,760) 


Klaas Kramer, Ph.D. 
State University of Iowa, 1957 


Co-Chairmen: Professor A. N, Hieronymus 
Professor C. M. Singleton 


This study was concerned with a comparison of objec- 
tives, methods, and outcomes of the teaching of arithmetic 
in the Netherlands and in the United States. 


Phase I 


The differences in the teaching of arithmetic in the 
United States and in the Netherlands are briefly summa- 
rized as follows: : 


1) The stated objectives of the teaching of arithmetic in 
the two countries are much alike. 


2) There is more drill content and more emphasis on 
mental arithmetic in Dutch textbooks. 


3) The arithmetic readiness program in the American 
schools is longer than in the Dutch schools. 


4) In grade placement of arithmetic topics, the Dutch 
books are approximately one year ahead of the American 
books, on the average. 


5) More time is set aside for arithmetic in the Dutch 
schools. American students typically receive fewer hours 
of instruction in arithmetic in eight years than Dutch 
students receive in six years. 


6) The Dutch schools are more selective than the Ameri- 
can schools and fail a greater proportion of students. 


7) Selection examinations, which are administered at the 
end of Grade 6 in Dutch schools, unquestionably serve as 
extremely effective incentives for a sizeable proportion 
of Dutch students. 


8) The pupil-teacher load in Dutch schools typically is 
heavier than in the American schools. 


9) There is more uniformity in the preparation and 
certification of teachers in Holland than in the United 
States. 


10) The instructional equipment found in the typical 
American school is superior to that found in most Dutch 
classrooms. 


Phase II 


Comparisons of achievement in arithmetic were made 
on the basis of results from the administration of two 
tests: Test 1, Arithmetic Problem Solving (35 items), 
and Test 2, Arithmetic Concepts, (59 items). The items 
for these tests were selected from the Iowa Tests of 
Basic Skills, Form 1 and were adapted for use in Holland 
through translation. 

These tests were administered in Grades 5, 6, 7, and 
8 to 1,530 students in fifteen representative schools in 











Iowa, and in Grades 5 and 6 to 1,511 students in twenty- 
one Dutch schools. 

Students in Grades 5 and 6 in Dutch schools performed 
considerably better than their American counterparts in 
corresponding grades on both tests. The differences were 
sizeable and significant. The sixth-grade average per- 
formance in Holland was somewhat higher than the Ameri- 
can eighth-grade average on Test 1. On Test 2 the results 
were very similar for the two countries. 

Performance at the top ability levels was quite similar 
for the eighth-grade American students and the sixth- 
grade Dutch students. The rather marked superiority of 
Dutch pupils at the low ability levels suggests the greater 
selectivity in the Dutch elementary schools as at least a 
partial explanation of the difference in overall means. 

Dutch schools begin formal instruction in arithmetic 
sooner. A greater proportion of the school year is devoted 
to arithmetic instruction. As a result, progress in arith- 
metic is more rapid in Dutch schools than in American. 
When pupils from the two countries are compared in 
achievement at comparable grade levels, Dutch children 
out-perform American children by a wide margin. When 
compared after a comparable amount of time devoted to 
formal instruction in arithmetic, the achievement in the 
two countries is quite similar. 

It is not proposed that either country adopt uncritically 
the methods of developing proficiency in arithmetic em- 
ployed in the other. The different objectives of education 
in the two countries have led to differences in organiza- 
tional structure of educational institutions and to differ- 
ences in methods of attaining the objectives. Changes in 
procedure should be undertaken only after consideration 
is given to the place of the arithmetic program in relation 
to the unique philosophy and objectives of the school. 

383 pages. $4.90. Mic 57-4603 


THE ACQUISITION OF CONCEPTS OF LIGHT 
AND SOUND IN THE INTERMEDIATE GRADES 


(Publication No. 22,122) 


Pearl Astrid Nelson, Ed.D. 
Boston University School of Education, 1957 


Problem 

The purpose of this study was to: (1) investigate how 
children in the intermediate grades of the elementary 
school learn science concepts and principles in the areas 
of Light and Sound before and after a planned teaching 
program in those areas; (2) investigate the level of under- 
standing of the concepts and principles before and after 
instruction; (3) determine by means of certain instruments 
whether socio-economic background and intelligence are 
related to these understandings; (4) discover if the per- 
formance on the various tests is a function of sex differ- 
ences; (5) determine if the amount of improvement in 
performance for the four tests is a function of the grade 
of the pupil; (6) discover if there are interrelationships 
among the different tests following instruction; and 
(7) determine which science principles regarding Light 
and Sound thought suitable for elementary science were 
understood by the children before and after instruction. 
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Procedures 

One hundred eighteen children from three schools from 
grades four, five and six, were given the following tests 
in the areas of Light and Sound before and after instruc- 
tion: (1) Otis Quick-Scoring Mental Ability Test, Beta, 
Form A; (2) Oxendine Sound Test; (3) Multiple-Choice 
Word Classification Test; (4) Object-Classification Test 
(Light) and (5) Object-Classification Test (Sound). Tests 
3, 4 and 5 were constructed by the writer. 

The investigator prepared the pupils’ teachers ina 
science workshop. Teachers were given materials and 
instruction in experiments and experiences, in the areas 
of Light and Sound. 

Children were interviewed individually before the 
teaching of Light and Sound was started, and questions 
about their pre-conceived ideas in Light and Sound were 
asked, as well as questions about their sources of science 
information. This interview, the verbalization during the 
Object-Classification Tests, and the second interview 
were all tape-recorded. The children were given all 
tests for the second time, usually eight weeks later, when 
the teacher felt that they had completed the study of Light 
and Sound. 
































Conclusions 

1. Instruction produced a significant increment in 
the understanding of principles related to Light 
and Sound. Certain principles of Wise supple- 
mented those of Robertson, which have been con- 
sidered adequate for the elementary school. In 
the area of Light, the gain in principle-understand- 
ing was 270 per cent; in Sound, the per cent of 
gain was 248 per cent. 














. In concept-gain, as revealed by verbalization 
during the Object-Classification tests, the Sound 
concept-gain was 120 per cent; in Light the per 
cent of gain was 260 per cent. 





. The Sound Test showed a significant improvement 
directly related to the grade of the pupil. 


. Pupils from the relatively high social-status 
schools and pupils from the relatively low social- 
status school showed about the same amount of 
improvement. 


. Grade and social status are not related to the 
amount of improvement on the various tests, but 


they are directly related to the level of performance, 


both pefore and after instruction. 


. All tests are significantly related to one another 
and to intelligence. 


. Sex differences did not affect test-scores either 
before or after instruction. 


. There is a difference between the scores on the 
intelligence test between the two socio-economic 
groups, but the mean scores of both group lie 
within the range of normality. 


. The pupils named books, people, television and 
school as important sources of their science in- 
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AN ANALYSIS OF THE PROCESS OF BEGINNING 
AND DEVELOPING WORKS OF ART 


(Publication No. 24,030) 


George Pappas, Ed.D. 
The Pennsylvania State University, 1957 


This study was undertaken to investigate the process 
involved in beginning and developing creative works of art 
in the areas of painting, sculpture, writing, and composing. 

A survey sheet was sent out to 160 nationally known 
creative artists. For the purpose of this study, the term 
“Creative Artists” included artists working in the United 
States and actively engaged in painting, sculpture, com- 
posing, and writing. Of the total of 160 survey sheets sent 
out, ninety or 56.2 per cent were returned and filled out. 
Data concerning the five broad areas of this study were 
analyzed and discussed. A brief summary of this analysis 
follows: 

1. The Responding Artist 

Most outstanding is the fact that the artist is interested 
in work pertaining to his field. He appears to be eager to 
obtain any information, that relates to himself or his work. 

2. Creative Productivity 

The painter and sculptor, due to the directness of the 
materials with which they work, work faster, develop 
more works a year, and tend to develop more works con- 
currently than the composer or the writer. The average 
yearly rate of production for the painter was between five 
and twenty. In the case of the sculptor, this number drops 
to between one and ten. The composer completed between 
one and five works, while the majority of the responding 
writers produce only one. 

3. Methods of Approach to the Creative Work 

Preferred location for creative work for the painter 
and sculptor was reported to be the studio. The home or 
the studio was best for the composer, while the writer 
prefers to work at home. The city does not seem to 
present an atmosphere conducive to creative work since 
most creative artists responded that their work was done 
best in the country or “anywhere” provided the conditions 
were suitable. 

Methods of Evolving and Assimilating Ideas 

Two approaches to the problem of evolving and assim- 
ilating ideas were presented. The painters and sculptors 
rely quite heavily on sketching as a means of generating 
ideas. Their method seems to be more deliberate or 
“applied” in character than that of the composer or writer. 

4. Working Period 

Regardless of how the work begins, it is evident that in 
the development of the creative work many changes and 
re-inspirations of general theme, idea, or impression 
occur. This fluency during the creative process appears 
to be an important factor encountered most often in con- 
temporary painting, than in sculpture, writing, and in 
composing. 

Problems In Beginning and Developing Works of Art 

The problem most common to all areas seemed to be 
the lack of time in which to work. The data indicated that 
the artists tried to work each day and keep regular hours 
whenever possible. 

The Relationship of the Artist and Society 

The response to the question concerning the artist and 
society indicates that the mature creative artist is highly 
concerned with his relationship to society. None of the 
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respondents felt that they had no contribution to make to 
the individual observer or to society in general. 
196 pages. $2.55. Mic 57-4605 


THE RELATIONSHIP OF CHILDREN’S 
OUT-OF-SCHOOL ACTIVITIES TO THEIR 
SCHOOL PROGRESS AND ADJUSTMENT 


(Publication No. 22,124) 


Henry Finlayson Paterson Jr., Ed.D. 
Boston University School of Education, 1957 


Scope of the problem. -- This study of the relationship of 
children’s out-of-school activities to their school progress 
and adjustment involved 340 children in grades three, four, 
five, and six of the Montclair School in Quincy, Massachu- 
setts. Random sample data were used in the study of 

_ pupils in grades three, five, and six while data obtained 
from all children in grade four (N = 82) were analyzed for 
phases of the study. | 

The out-of-school activities recorded in three four- 
week periods: during the fall, winter, and spring, included 
those activities participated in by children before school 
hours each morning, from the close of school until bed- 
time, and during the week-end. Week day activities re- 
corded were required to be at least 15 minutes in length 
and weekend activities were at least one half-hour in 
length. 

Children were instructed by their teachers in the use 
of prepared record sheets for recording their activities. 
Parents were requested to sign the record sheets indicating 
that they had observed their child in the recording of the 
activities. 

A reliability check of the procedure was ascertained 
at the end of each recording period by interviewing approx- 
imately 100 children. The result showed a high degree 
of reliability, 85 - 90 per cent, between the recorded data 
and interview checks. 

The responses were analyzed in terms of: (1) the 
representative school day and week-end participation of 
elementary school children in out-of-school activities; 

(2) the extent of participation in the out-of-school activities 
alone, with their peers, and with parents; (3) the out-of- 
school activity patterns characteristic of high and low 
achievers, high and low ability groups, and leader and 
isolate pupils. 





Significant conclusions: 

1. The average time spent on viewing television by a 
representative sample of third, fourth, fifth, and 
sixth grade children was one hour and a half per 
week day. This amount of time represents more 
than three times the amount of time these same 
children spend on reading and studying. 





. Children of grades three through six spent between 
five and six hours viewing television during the 
week-end, . 


. Parental participation in out-of-school activities 
with their children is very limited; less than one 
hour per week-end. 





. High ability pupils (upper quarter of grade) as 
identified by an intelligence test spend significantly 
more time in indoor play and club activities than 
low ability pupils. 








-. No significant differences in participation in out- 
of-school activities by high and low ability pupils 
(upper quarter; lower quarter) were noted in the 
areas of television, reading and studying, creative 
arts, outdoor play, religious activities, chores, or 
outside activities. 


. Significant differences in participation in out-of- 
school activities by high achievers (upper quarter 
of grade) and low achievers (lower quarter of grade) 
in favor of the high achievers were noted in the 
areas of reading and studying, indoor play, and 
club activities. 








. No significant differences in the participation in 
out-of-school activities by high and low achievers 
(upper and lower quarters) were noted in the areas 
of television, creative arts, outdoor play, religious 
activities, chores, or outside activities. 


. Leaders and isolates as identified by the sociogram 
technique differed significantly in out-of-school 
activity participation in (1) outdoor play, in favor 
of the isolate group and (2) indoor play, in favor of 
the leaders. 








. No significant differences in the participation in 
out-of-school activities by leaders and isolates 
were noted in the areas of television, reading and 
studying, creative arts, religious activities, chores, 
club activities, or outside activities. 
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AN INVESTIGATION OF THE CORE 
CURRICULUM IN THE JUNIOR HIGH 
SCHOOLS OF THE UNITED STATES 


(Publication No. 22,631) 


Robert Gates Risinger, Ed.D. 
University of Colorado, 1956 


Supervisor: Professor Edwin R. Carr 


This study had as its major purpose to portray the 
present status of the core curriculum in the American 
junior high school and to analyze its distinctive contribu- 
tions to the education of junior high school youth. 

The procedure followed in the study was first to 
ascertain the number of junior high schools having core 
programs by use of a preliminary check-list sent to each 
separately organized junior high school in the United 
States. The principals and a selected group of teachers 
in each core school were sent separate questionnaires. 
Visits were made to observe core classes in action and 
to confer with teachers and principals. 

The findings of the study indicated a growing interest 
in the core curriculum at the junior high level although 
there was a wide diversity in the organization and content 
of core classes. There was general agreement among 
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core faculties on the basic characteristics and philosophy 
of the core curriculum. Core classes were found most 
frequently at the seventh grade level and usually included 
English, social studies, and guidance subject matter. 
Although the teachers were aware of what good core units 
theoretically should be, many used strict subject-matter 
units involving little crossing of traditional subject- 
matter boundaries. Both teachers and principals noted 
many problems involved in building a core curriculum. 
Many of the techniques and activities suggested by modern 
educational theory were being utilized in the in-service 
training programs in these core schools. While the 
desirability of modern evaluation seemed widely accepted, 
the evidence indicated very slow progress in changing 
traditional practices. Over-all evaluation of the success 
of the core seemed to be based mainly on subjective data. 
Core teachers and principals were generally satisfied 
with the success of their core programs; however, both 
endorsed proposals to improve their programs which, 

if carried out, would tend to bring the core practices into 
closer harmony with the philosophical assumptions of the 
core curriculum. : 

From the evidence obtained and within the limitations 
of this study the following conclusions seem warranted. 
These schools had experienced and well-trained staffs; 
they benefitted from a good program of in-service educa- 
tion; and they enjoyed competent leadership. One of the 
chief difficulties encountered by these schools, however, 
was the procurement of able teachers. Many of the 
teachers were critical of teacher-education programs. 
Fundamentals were not being neglected. Areas in which 
the programs were judged to be weakest were lack of 
scientific data for evaluation, lack of lay participation, 
and lack of teaching units centered around personal-social 
problems. Many of the suggestions for improving the core 
curriculum involved the expenditure of additional money 
by boards of education. 

Among the recommendations growing out of the study 
the following seem most pertinent. It is recommended 
that junior high school faculties dissatisfied with their 
programs give serious consideration and study to the core 
curriculum. There is need for standardization of the 
term “core curriculum” to end misunderstanding and 
confusion in terminology. Teacher-training institutions 
need to revise their program to produce more core 
teachers. A program of in-service training is particularly 
important for schools undertaking the core curriculum. 
Schools wishing to adopt the core must have a principal 
who had qualities of educational leadership and a genuine 
faith in the core concept. Core schools need to give more 
study to scientific evaluation of the outcomes of the core 
program. Greater emphasis should be placed on the 
building of resource units around life problems. Core 
teachers need time in the school day for planning. Finally, 
boards of education should contribute to the professional 
growth of their staffs by giving financial assistance to 
members wishing to improve themselves professionally. 
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THE UTILIZATION OF INDUSTRY-SPONSORED 
INSTRUCTIONAL MATERIALS BY COLORADO HIGH 
SCHOOL CHEMISTRY TEACHERS 


(Publication No. 22,633) 


Keith Irl Roper, Ed.D. 
University of Colorado, 1956 


Supervisor: Associate Professor Stanley B. Brown 


During the past half-century industry has increasingly 
provided free and inexpensive instructional materials to 
classroom teachers. This interest and activity has given 
rise to many questions regarding the utilization of these 
materials and the nature of the motives of industry in 
producing and distributing them. 

This investigation was limited to Colorado high school 
chemistry teachers, involving the selection of free paper 
and exhibit instructional materials applicable to high 
school chemistry, and was primarily concerned with 
certain aspects related to the utilization of the selected 
materials. 

The problem was designed to: (1) ascertain teacher 
awareness of industry as a source of paper and exhibit 
instructional materials; (2) to determine the extent of 
utilization of these materials; (3) to discover the reasons 
for using these materials; (4) to obtain information on the 
ways in which these materials were implemented; and 
(5) to ascertain if school size or limited budget operated 
as factors in the extent of utilization. 

As a secondary purpose the study proposed to obtain 
information regarding the types of free and inexpensive 
industry-sponsored instructional materials that were 
preferred by Colorado high school chemistry teachers, 
and the types of materials they most frequently used. 

The plan of attack on the problem involved six major 
steps: (1) the collection of as many free paper and exhibit 
instructional materials as possible that would be applicable 
to teaching chemistry; (2) the development of criteria 
which were used in evaluating and selecting the materials 
which were to be used in the study; (3) the application of 
the criteria in selecting the materials; (4) obtaining a 
random sample of Colorado high school chemistry teachers; 
(5) the development of an adequate instrument for the 
collection of data; and (6) the collection, analysis, and 
presentation of the information that was collected. 

The data that were collected indicated that all Colorado 
high school chemistry teachers were aware to some extent 
of industry as a source of free paper and exhibit instruc- 
tional materials and that 96 percent of the teachers used 
such materials. 

The principle and most frequent reasons given for 
using these materials were because they stimulated class 
interest, were free, because of a limited budget, they 
provided more visual presentation, and because they 
allowed for variety in presentation. 

The principle and most frequent ways in which these 
materials were implemented in classroom instruction 
included textual supplementation, bulletin board display, 
introducing units and as classroom exhibits. 

Statistical analysis indicated a possible relationship 
between the extent of utilization and schoolsize; however, 
no relation between limited budget and extent of utilization 
was indicated. 
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The types of free and inexpensive industry-sponsored 
instructional materials that were preferred by these 
teachers were, in order of frequency of selection: motion 
pictures, exhibits, tours, booklets, charts, speakers, film 
strips, leaflets, samples, posters, models, mock-ups, 
comic books, and teacher’s manuals. 

No relationship existed between teacher preference 
and the frequency in which the various types of materials 
were used. 

Further study on the development of criteria should be 
made with the view to the establishment of general criteria | 
that would consider what both industry and teachers want 
in industry-sponsored instructional materials. These 
criteria should be prepared by individuals capable of 
interpreting the objectives and needs of both industry and 
education. 

The awareness of teachers of industry as a source 
of instructional materials and the extent to which these 
materials are used commends the appeal of sponsored 
materials. It also emphasizes the obligation of industry 
to make these materials truly worthwhile. 

Teachers have an important influence on the character 
of industry-sponsored instructional materials. Continuing 
improvement depends on objective and frank evaluation and 
selection by educators. 211 pages. $2.75. Mic 57-4608 


THE URBAN LEAGUE OF OKLAHOMA 
CITY, OKLAHOMA 


(Publication No. 24,427) 


Louise Carolyn Stephens, Ed.D. 
The University of Oklahoma, 1957 
Major Adviser: Lloyd P, Jorgensen 

The purpose of this study is to present an historical 
account of the origin, development and activities of the 
Urban League in Oklahoma City, Oklahoma, from the time 
of its inception in 1946 to the present. The study is con- 
fined to the Urban League of Oklahoma City and its affili- 
ate, the Urban Guild. 

The Urban League is a professional social work organ- 
ization of interracial constituency whose purpose is the 
improvement of living conditions among Negroes and the 
development of better race relations between white and 
Negro citizens. Its program consists of research, em- 
ployment, housing, health and welfare services, education 
and recreation, and vocational guidance. 

The Urban League was organized in 1910 in New York 
City under the leadership of George Haynes and Ruth 
Baldwin. This step was taken to meet the problems which 
developed with the beginning of mass migration of Negroes 
from southern rural areas to northern cities. Once the 
organization was established the Negro was given help in 
adjusting to the new and complicated pattern of living in 
urban communities. 

The Urban League movement quickly spread to other 
large cities over the country. Baltimore, Buffalo, Detroit, 
Philadelphia and Chicago were among those cities which 
established Urban League affiliates as a result of the 
increase in Negro population. Today there are 62 affiliates 


The Urban League of Oklahoma City, through the 
concerted effort of white and Negro citizens over a period 
of several months, became an affiliate of the National 
Urban League on September 10, 1946. 

The program of the Urban League of Oklahoma City is 
organized around three broad areas: (1) Community 
Services with emphasis upon health, child and family 











in 31 states of the union. 


welfare services, housing, recreation and neighborhood 
improvement; (2) Industrial Relations which is concerned 
with job development and vocational guidance; (3) Coop- 
eration and Coordination Services. This latter area 
involves a working relationship with other groups of the 
community whose interests are similar to those of the 
League; these groups include civic and religious organi- 
zations, public schools, welfare groups, state and govern- 
mental agencies and city officials. 

Three persons are employed on the staff of the Urban 
League of Oklahoma City: an Executive Director, an 
Administrative Secretary and an Industrial Relations 
Secretary. The major portion of the League’s income 
comes from the United Fund. Approximately one-third of 
the income is derived from membership campaigns. As 
of February, 1957, the membership of the Urban League 
numbered over 2000 persons. 

Urban League Guilds are auxiliaries of the Urban 
League. The functions of the Guilds are to promote the 
activities of the Urban League. The Urban League Guild 
of Oklahoma City was organized in 1950. 

241 pages. $3.15. Mic 57-4609 











USE AND EFFECTIVENESS OF PUBLIC RELATIONS 
PRACTICES IN THE INTERPRETATION OF 
INDUSTRIAL ARTS IN SELECTED SECONDARY 
SCHOOLS OF CALIFORNIA 


(Publication No. 24,222) 


Joseph Kovac Thomas, Ed.D. 
University of Missouri, 1957 


Supervisor: H, H. London 


PURPOSE OF STUDY: The purpose of the study was to 
ascertain the use and effectiveness of public relations 
practices by teachers who actively interpreted their 
industrial arts programs as compared with teachers who 
did less interpretation in selected secondary schools of 
California. 


METHOD OF RESEARCH: Data for the study were 
obtained through two information forms, one returned 
by 132 teachers responsible for their industrial arts 
departments, and the other, returned by 440 parents of 
boys from a random sample of eight selected secondary 
schools in California. 


SUMMARY: The teachers who actively interpreted indus- 
trial arts (Group A) reported participation in a greater 
number of extra school and industrial education organi- 
zational activities and had a higher percentage of 
memberships in every professional organization as 
listed in the information form than did those teachers 
who did less interpretation (Group B). 
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A greater percentage of Group A teachers received 
considerations in extra pay and free period for 
departmental duties than did Group B teachers. 

A very high percentage of the teachers reported that 
they believed industrial arts teachers should be expected 
to publicize their programs. 

A majority of the teachers reported that their public 
relations program for industrial arts should be expanded. 

Higher percentages of Group A teachers reported 
using practically all of the public relations practices 
and gave higher mean weighted values of effectiveness 
to nearly all practices than did Group B teachers. 

The mean number of public relations practices used 
by Group A teachers was 16.3 as compared to 8.9 for 
Group B teachers. 

Electricity was most often checked as the industrial 
arts course parents would advise their children to take. 

When requested to indicate the purpose of industrial 
arts, three-fifths of the parents reported that it was 
vocational education. 

Less than one-third of the parents indicated that the 
public relations practices used in industrial arts in 
their local communities were adequate. 

The mean number of public relations practices re- 
ported by parents of boys in schools where teachers 
actively interpreted industrial arts was 4.7 as compared 
to 3.5 for those in schools where teachers did less 
interpretation. 

Although parents and teachers had some differences 
of opinions regarding the rating of effectiveness of only 
three of the public relations practices, the mean weighted 
values assigned to the practices by parents were con- 
sistently lower, with the exception of one, than those 
assigned by teachers. 


CONCLUSIONS: Teachers who are more active in school 
and professional activities are likely to be more active 
in interpreting their industrial arts programs. 

The industrial arts public relations programs would 
be improved with the employment of a public relations 
director. 

Teachers have a tendency to overrate the effective- 
ness of their public relations programs. 

Publications materials as instruments for the inter- 
pretation of industrial arts seem less effective than the 
display of tangible objects. 

Good teaching does not eliminate the need for using 
other media of public relations by the individual teacher. 
The teachers involved in the study were not taking 
advantage of some effective public relations media for 

interpreting industrial arts. 

Parents are more aware of the vocational aspects of 
industrial arts than they are of the general educational 
values. 

Parents in areas where industrial arts are actively 
interpreted observe or hear about more public relations 
practices but seem to underrate their effectiveness. 

Most of the parents involved in the study appear to 
be satisfied with the industrial arts curriculum. 

Parents of boys realize the importance of electricity 
in this age of automation. 211 pages. $2.75. Mic 57-4610 


AN ANALYSIS OF SECRETARIAL SCIENCE 
CURRICULUMS IN PUBLIC AND PRIVATE JUNIOR 
COLLEGES IN THE UNITED STATES 
(VOLUMES I AND II) 


(Publication No. 22,829) 


Zenobia Elizabeth Tye, Ph.D. 
The Ohio State University, 1957 


The purpose of the study was to secure information 
about junior college secretarial curriculums, to present 
data concerning these curriculums in 353 public and 
private junior colleges, and to make recommendations for 
their improvement. Therefore, it was necessary to con- 
sider (1) the place of junior colleges in the total educational 
pattern; (2) the place of terminal education; (3) junior 
college business education; and (4) a number of secretarial 
curriculums. 

The data for the investigation were based on a study of 
353 junior college catalogues. Catalogues were requested 
from 547 of the 596 junior colleges listed in The Junior 
College Directory, 1956, certain schools being deleted for 











various reasons. Of the 547 catalogues, 76 public and 

107 private junior college catalogues did not contain pre- 
scribed secretarial curriculums; these were not studied. 
Four public and seven private junior colleges did not 
submit catalogues. Thus, 97.18 per cent of the private and 
98.66 per cent of the public junior colleges were consid- 
ered. 

The total requirements and the total semester hours 
required in the non-business subjects, business back- 
ground subjects, and specialized subjects were determined 
for each type of curriculum. Then the number and per 
cent of schools offering the curriculums and the mean, 
mode, and range of semester hours were determined for 
each different secretarial curriculum and for each subject 
required in the curriculum. 

Throughout the United States the conviction is growing 
that education should be extended two years beyond the 
high school and that the thirteenth and fourteenth years 
should be partially supported by public funds. Therefore, 
during the last twenty-five years, junior colleges have 
increased in size more rapidly than in numbers. 

Many junior colleges do not stress terminal education 
but give attention to the preparatory function. In these 
colleges, business education exists as the only curriculum 
of a terminal nature. Thus, terminal courses offer the 
greatest opportunity to those responsible for the junior 
college business curriculums. 

Secretarial curriculums in junior colleges are planned 
to cover the variety of clerical and secretarial duties 
required of employees in large and small offices. The 
aims of secretarial science departments should be to 
discover individual aptitudes for business, to give advice 
regarding opportunities and conditions of employment, to 
develop high standards of business conduct, and to develop 
the required technical skills. 

Many schools prescribe one-year and two-year general 
secretarial curriculums because these curriculums can 
be adjusted to meet individual and community needs. 
Therefore, the amount and kind of specialization depend 
to a large extent upon the size of the junior college. 

There is a wide difference of opinion as to the number 
and types of courses necessary for the adequate prepara- 
tion of secretaries. Private junior colleges require more 
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semester hours in the non-business subjects than the 


public junior colleges; public junior colleges require more 


subjects in the business-background subjects than the 
private junior colleges; public junior colleges require 
more semester hours in the specialized subjects than the 
private junior colleges. 

Regardless of the required subjects, secretarial stu- 
dents should develop a high degree of skill in shorthand, 
typewriting, transcription, accounting, filing, and the 
operation of office machines. They should acquire skill 
in mathematical computations; they should be able to 
write effective business letters, which implies correct 
spelling, punctuation, and sentence structure, a good 
vocabulary, and careful proofreading; and they should 
know how to meet and handle the public. 

Uniform secretarial curriculums are not desirable, 
and it is not possible to formulate given curriculums in 
the secretarial field for all junior colleges. 

415 pages. $5.30. Mic 57-4611 


A COMPARATIVE STUDY OF 
TEACHER-PUPIL RELATIONSHPS 
IN SMALL AND LARGE HIGH SCHOOLS 


(Publication No. 22,909) 


James Carroll Tyson, Ed.D. 
University of Virginia, 1957 


Supervisor: Dr, Arthur M, Jarman 


This thesis is a report of a comparative study of the 
relationships between teachers and pupils in certain small 
and large high schools in Virginia, which was made during 
March, April, and May of the school year 1955-56. 

The purpose of the study was to determine whether, in 
certain small and large high schools, there existed a 
difference in regard to certain conditions relative to 
teacher-pupil relationships. These conditions were: 

(a) the person-to-person interaction between teachers and 
pupils; (b) the willingness of pupils to talk with teachers 
in reference to personal problems; (c) the indication by 
pupils of problems related to teachers or teaching pro- 
cedure; (d) the ability of teachers to recognize pupils who 
have many problems relative to home life, academic 
achievement, and planning for the future; and (e) the 
acquaintance of teachers with the parents of the pupils 
they teach. 

This study included the reactions of approximately 
1,255 pupils and 135 teachers in twenty-eight white, rural, 
twelve-year high schools in Virginia. The range of en- 
rollments of these schools varied from under 50 to over 
1400. 

The person-to-person interaction between teachers 
and pupils was appraised by use of a Rating Scale for 
Person-to-Person Interaction Applied to Teacher- Pupil 
Relationships, constructed by W. B. Brookover. Results 
of the appraisal showed a statistically significant higher 
degree of person-to-person interaction between teachers 
and pupils in high schools with enrollment below 491, 
than in high svehools with enrollment above 490. The 
probability that this difference would have occurred by 
chance was far less than .01. 














The Mooney Problem Check List was used to collect 
evidence of the willingness of pupils to talk with teachers 
in reference to personal problems. The check list was 
also used to secure an indication by pupils of problems 
related to teachers or teaching procedure. The results 
of the appraisal showed that, in regard to their personal 
problems, pupils in schools where enrollment ranged 
from 273 to 490 were willing to confide more frequently 
in their teachers than pupils in larger high schools. The 
probability that this difference would have occurred by 
chance was .02. A statistically significant larger per- 
centage of pupils in large high schools underlined certain 
problems related to teachers or teaching procedure than 
did pupils in small high schools. These problems were: 
(a) too little freedom in class, (b) school is too strict, 

(c) teachers lacking personality, and (d) not getting 
personal help from teachers. The probabilities that the 
differences in percentages would have occurred by chance 
ranged from .00 to .04. 

The teachers included in the study were asked to give 
certain information in regard to selected pupils. A 
significantly larger percentage of teachers in small high 
schools were able to identify pupils who had many prob- 
lems relative to (a) academic achievement, (b) adjustment 
to school work, and (c) home life. 

The pupils included in the study were asked to indicate 
the number of their teachers who were adquainted with one 
or both of their parents. A significantly larger percentage 
of teachers in small high schools were acquainted with 
the parents of the pupils they taught than teachers in 
large high schools. 

The data in this study give support to the belief ina 
difference in teacher-pupil relationships in schools where 
enrollment is above 490, and in small schools with en- 
rollment ranging from 273 to 490. This difference was 
in favor of the schools with enrollment ranging from 273 
to 490. 

The results of the study were not consistent in showing 
a difference in teacher-pupil relationships in schools 
where enrollment was above 490, and in schools where 
enrollment was below 273. 91 pages. $2.00. Mic 57-4612 





AN APPRAISAL SURVEY OF THE IDAHO STATE 
CURRICULUM DEVELOPMENT PROGRAM 


(Publication No. 24,394) 


Gerald Raymond Wallace, Ed.D. 
University of Oregon, 1957 


Adviser: Miles C. Romney 


Following a two-year study of the status of public 
education in the state of Idaho by the Peabody Survey 
Commission, the Idaho Legislature in 1949 authorized 
and financed the Idaho State Curriculum Development 
Program. To provide the necessary professional leader- 
ship for such a program the State Board of Education 
appointed a Curriculum Development and Textbook 
Committee of which the writer was chairman. This study 
is an appraisal survey of the Idaho State Curriculum 
Development Program during the period 1949-55 and 
serves the following purposes: 
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1. It provides for the first time an historical account 
of the development of the Idaho Curriculum Development 
Program. 

2. It provides an analysis and interpretation of the 
Idaho program with respect ot its organizational structure, 
its operational procedures, and the extent to which its 
achievements are valued by the teachers, supervisors, 
and superintendents of Idaho public schools. 

3. It provides a basis for planning the development of 
a continuing statewide program of curriculum improve- 
ment in the state of Idaho. 

An examination of the literature relating to state level 
curriculum development revealed no set of recognized 
evaluative criteria as yet developed for use in appraising 
the work of state curriculum development programs. Four 
criteria were thus developed. 

To give further meaning to the duscussion of the Idaho 
program, the writer made a survey of the opinions of chief 
state school officers in the forty-eight states concerning 
the concepts of curriculum development underlying the 
work of the state department in each of the states, the 
nature of the role played by the state agencies in curricu- 
lum development, and the financial and organizational 
structure for promoting curriculum development. 

The writer sought to assess the attitudes and opinions 
of Idaho teachers, supervisors, and superintendents 
relative to: (1) the most effective procedures for devel- 
oping a state curriculum program, and state resource 
study guides, (2) the extent to which teachers, supervisors, 
and superintendents agree with the philosophy set forth 
in the guides, and the scope and sequence of the materials 
therein presented, (3) the extent to which the state guides 
are in use in Idaho, (4) the effectiveness of the state 
guides in the improvement of instructional activities, and 
(5) the extent to which instruction in Idaho schools has 
improved since the inception of the state curriculum 
program. 

Two avenues were used by the writer for securing the 
foregoing information from Idaho educators: (1) by ques- 
tionnaire, and (2) by interview. Questionnaires were sent 
to a random sample of 800 of the 4,978 teachers in Idaho, 
to all of the 18 supervisors in local school districts and 
to all of the 104 school superintendents. Questionnaires 
were completed and returned by 90.1 per cent of the 
teachers, 88.8 per cent of the supervisors, and 90.3 
per cent of the superintendents. 

After tabulating, analyzing, and evaluating the returns 
of the survey, the study concludes with recommendations 
to the Idaho State Department of Education for continuance 
of the curriculum program, with refinement of the present 
study guides and the preparation of resource guides in the 
areas of instruction still without such guides, and the 
expansion of the state supervisory staff to lend guidance 
to the local school districts in curriculum development. 

348 pages. $4.45. Mic 57-4613 





CREATIVE WRITING AND ACHIEVEMENT 
IN SOLVING DEVELOPMENTAL TASKS 
IN THE ELEMENTARY SCHOOL 


(Publication No. 24,048) 


Mollie Kathleen Wild, Ed.D. 
The Pennsylvania State University, 1957 


The purpose of this study was to learn whether children 
work actively toward achievement of their developmental 
tasks when they write creatively. | 

A review of the literature revealed that creative writ- 
ing has only been a recognized area in the school curricu- 
lum for about thirty years. From the assigned theme, 
with its prescribed form, style, and evaluative criteria, 
it has evolved into a personal expression of thoughts, 
feelings, and attitudes. 

This change has occurred as one facet of the changing 
philosophy of education of the times. Education has 
shared in the discovery of new knowledge and under- 
standings of human growth and development. Self-expres- 
sion is making a contribution to, as well as gaining new 
insights from, the concepts of self-realization and self- 
acceptance. Involved in these concepts is the problem of 
developmental tasks. 

A list of developmental tasks composed of forty-four 
items was compiled from lists by several authorities. 

The children’s stories used in the study were obtained 
in response to six motivational experiences. They were: 
pictures, coins, music, science fair, film, and television. 
One experience was provided each week for six consecu- 
tive weeks in grades two through eight. 

For analysis in this study, the first drafts of stories 
from grades two, four, six, and eight were selected. These 
comprised five hundred five stories from ninety three 
children. 

Each story was labeled so that it was categorized by 
(1) grade level, (2) alphabetical rank of author’s name 
within the grade, and (3) motivator in response to which 
the story was written. 

The stories were annotated with key symbols to refer 
to the list level of the task noted, and the item number of 
of the task within the level listed. No single notation was 
used more than once on a given story. 

The findings of this study indicate that children do 
work actively toward achievement of their developmental 
tasks when they write creatively. Every story contained 
at least one indication that its author was preoccupied 
with one or more tasks. The least number of tasks 
indicated on any child’s total papers was nine, including 
six different tasks. The highest number was eighty two, 
including thirty different tasks. 

Concentration of responses in the distribution of items 
for the four grade levels showed concern with items 
recognized as important to those ages. However, many 
indications were given that children refer to tasks other 
than those listed for their age levels. 

Other conclusions of the study were: 


1. Children gave indications that they were working 
at a group, or pattern, of tasks simultaneously. 


. Corroboration of the belief expressed by other 
writers that experience serves to stimulate inter- 
est in writing creatively. 
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3. Other studies, based on intensive work with children 
are needed: 


a. In other schools, with groups of different ethnic 
and socio-economic backgrounds. 


. As vertical studies to study further the pattern 
of scatter. 


. As longitudinal studies to observe changes in 
references to tasks. 


. As observations of adjustments in teacher be- 
havior and education, in curriculum, and in 
school administration. 


This study was undertaken to find a new relationship 
between one area in our present knowledge of children and 
one of their media for self-expression: creative writing. 

99 pages. $2.00. Mic 57-4614 


CLASSMATE ACCEPTANCE IN RELATION TO THE 
PERFORMANCE OF INTELLECTUALLY GIFTED 
CHILDREN IN CERTAIN ELEMENTARY SCHOOLS 


(Publication No. 17,682) 


Meta Feiner Williams, Ph.D. 
New York University, 1956 


Chairman: Professor Beatrice J. Hurley 


It is known that wasteful numbers of intellectually 
gifted children in public elementary schools do not perform 
up to capacity in academic and social areas. Acceleration, 
enrichment, segregation and similar measures have not 
visibly helped the situation. But the investigator believes, 
on evidence, that curricular changes could be effected to 
make the gifted child more accepting of, and more accept- 
able to, his classmates; and further, hypothesizes that 
such increase in acceptance would influence performance. 
Hence this research, undertaken to demonstrate that ac- 
ceptance is in fact linked to performance. 

The initial step was selection of a sample of 117 chil- 
dren from three elementary schools of suburban Connecti- 
cut, all of whom earned intelligence quotients of 130 or 
more on the California Test of Mental Maturity. 

The children were then rated for academic performance 
by standard achievement tests, and for social performance 
by the California Test of Personality. Next, the perform- 
ance data so gathered were analyzed by numerical com- 
parison, correlation ratio (Eta) and chi-square for relation 
with sociometric data indicating both acceptance by the 
group and acceptance for the group, and derived from a 
total of 888 children. 

Findings revealed possible relation between acceptance 
by the group and academic, as well as social, performance. 
A relation, somewhat more pronounced, appeared between 
acceptance for the group and both types of performance. 
When academic and social data were treated together to 
denote total performance, relation with acceptance, and 
expecially acceptance for the group, was found still more 
marked. Relation between total performance and total 
acceptance, or the combined data of acceptance by and for 
the group, showed the most emphatic relation of all. 














Thus, academic performance yielded an Eta of .22 in 
correlation with acceptancy by the group, and .58 with 
acceptance for the group. Chi-square showed a corrected 
contingency coefficient (Cc) of .31 for acceptance by the 
group, and .90 for acceptance for the group. 

Social performance correlated with acceptance by the 
group gave an Eta of .37, and with acceptance for the group 
an Eta of .30. Chi-square gave a Cc of .41 for acceptance 
by the group, .57 for acceptance for the group. 

Social and academic performance combined gave a Cc 
of .43 in relation to acceptance by the group, .51 in relation 
to acceptance for the group. Comparison of high and low 
categories of total performance and total acceptance 
showed a Cc of .62. Finally, more than 4 out of 5 children 
high in total acceptance were achieving within or beyond 
expectancy, whereas more than 3 out of 5 children low in 
total acceptance were achieving below expectancy. 

From these results it was concluded that (1) Classmate 
acceptance is related to performance of this gifted in this 
sample, and (2) acceptance for the group appears more 
important in the relation than acceptance by the group. 

To find verification for these conclusions, an individual 
close study was made of twelve children of the sample, 
comprising six of the highly accepted and six of the highly 
rejected. Techniques utilized, in addition to those pre- 
viously mentioned, included sociometric interview, anec- 
dotal record of classroom observations, school record 
digest, open-end questions, and the Van Pit Series-Wishes. 

The various findings in the main paralleled and 
supported those of the general investigation, and in addition 
gave indication of the effects of the school settings and 
curricula on classmate acceptance, and hence on perform- 
ance. 317 pages. $4.10. Mic 57-4615 


THE CULTURAL SURROGATE IN INTERNATIONAL 
RELATIONS: A CASE STUDY OF THE ROLE OF A 
FULBRIGHT TEACHER OF SCIENCE EDUCATION 
FROM THE UNITED STATES IN BASSEIN, 
BURMA FOR A ONE YEAR PROGRAM 


(Publication No. 20,007) 


Frank E. Wolf, Ed.D. 
New York University, 1956 


The Problem 

Teacher exchange programs are intended to improve 
international understanding. United States teachers who 
go abroad may, by personal contact with foreign peoples, 
help improve international relations. A person who 
has the function of interpreting United States culture 
abroad has been called, in this study, a cultural surrogate. 

The cultural surrogate is operative within several 
forces acting upon him and the foreign environment in 
which he finds himself. These forces tend to create 
climates in which acceptance or rejection of the cultural 
surrogate will be made possible, as they relate to the 
climates he will create himself. The purpose of this study 
is to identify and document principles and processes which 
will tend to create climates conducive to the acceptance of 
the cultural surrogate, thereby facilitating the work 
projects through which he endeavors to improve inter- 
national understanding. 
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Data Used in the Study 

Primary sources include the writings of Burmese in 
education and history; UNESCO mission findings; British 
colonial writings; and logs kept by the investigator. Sec- 
ondary sources include the writings of researchers who 
have drawn upon primary sources. Subjects covered 
include international understanding, educational aid, the 
general background of Burma, educational needs of Burma, 
educational objectives of Burma, and political trends. 





Treatment of Data 

The Fulbright program is described and analyzed, 
including the role of the surrogate working within the 
broad limits of this program. The role of Burma in South- 
east Asia and the history of its civilization, as well as a 
brief history of Burmese education, are assessed to deter- 
mine factors which may relate to contemporaneous edu- 
cational practice. A comparison of educational objectives 
in the United States with those of Burma was attempted. 
Factors of historical background and similarities in edu- 
cational objectives were related to the success and failure 
of educational projects undertaken. 


Conclusions 

Analysis suggested that: planning should include the 
lower echolons; the need for aid should be recognized and 
expressed by the recipient; the cultural surrogate and the 
indigenous worker should meet as equals; the artifacts of 
equality should be equal; educational officals in the 
districts should have the authority necessary to discharge 
their responsibilities; international understanding should 
grow naturally from concerted efforts of the participants; 
the professional host community should be oriented to the 
purposes and nature of foreign aid, including the concept 
of self-help; a working knowledge of the foreign language 
and culture should be achieved prior to departure; current 
information, as well as historical information, should be 
available to and sought by the cultural surrogate; demon- 
strations of democratic procedure and behavior in practical 
situations should be made wherever possible; an optimistic 
attitude may result in desirable outcomes; and, close 
association with indigenous personnel will tend to create 
confidence of the cultural surrogate. 

The data indicate for policy makers that: cultural 
surrogates’ reports, both written and verbal, should be 
assembled for analysis by policy makers; the masses of 
population are permanent - the officials are transitory - 
therefore, the cultural surrogate’s major efforts should 
be with the masses; the United States Department of State 
should take a firm, consistent stand on basic issues; 
concepts of giving should be re-examined; missionaries 
should be aware of the dangers of too close identification 
with sub-ethnic groups and their aspirations; and, policy 
makers should find the means of help countries develop 
their national egos. 223 pages. $2.90. Mic 57-4616 








A STUDY OF CURRICULUM DEVELOPMENT 
PROCEDURES IN THE SECONDARY SCHOOLS OF 
SARASOTA COUNTY, FLORIDA, 1946-1955 


(Publication No. 23,990) 


Paul Edward Zintgraff, Ed.D. 
The Florida State University, 1957 


The problem for study in this dissertation was an 
analysis of techniques of curriculum revision employed 
in Sarasota County secondary schools from 1946 to 1955. 

As a basis for the analysis current literature on cur- 
riculum revision was studied for the purpose of identifying 
principles that are commonly accepted by authorities as 
guides in curriculum revision programs. The following 
principles were accepted as the basis for the analysis: 

1. Curriculum revision requires teacher re-education 
through in-service training and is effective only as it 
results in improved classroom experiences for youth. 

2. Curriculum study should be directed toward developing 
clearer understanding of the educational purposes as 
related to the nature of society, human development, and 
learning. 3. Curriculum planning should be based on 
generalizations derived from fundamental research and a 
program of action research. 4. A program of curriculum 
revision should include efforts to utilize more effectively 
all the resources of the community, including individuals 
and agencies, for more effective education of youth. 

9. Consistent with the American heritage, curriculum 
programs should employ the democratic concept of author- 
ity. 6. Curriculum study is a continuous process which 
must be continuously coordinated and evaluted. 

In the study an attempt was made to determine the 
extent to which the selected principles were applied in the 
curriculum revision procedures utilized in the Sarasota 
County secondary schools. Recommendations for im- 
provement in the procedures utilized are also a part of 
the study. Evidence for this analysis was taken from 
written reports and/or documents related to the secondary 
schools of the county and from the data procured through 
a teacher opinion questionnaire. 

There was an on-going in-service training program in 
Sarasota County during the nine years of this study. How- 
ever, more systematic planning of the in-service program 
is needed in order to assure continuity and consistency 
with the goals of education in contemporary American 
society. 

Evidence revealed that curriculum planning, to a fair 
degree, had been based on generalization derived from 
fundamental research. However, no systematic program 
of evaluation to determine the effectiveness of the curri- 
culum changes implemented was evident. The importance 
of systematic application of action research techniques 
in efforts to revise the curriculum was recognized as a 
need. 

It was found that emphasis needed to be given to the 
development of a better understanding of the local com- 
munity as a factor in establishing the purposes of the 
educational program. There was also evident a need for 
more effective utilization and integration of community 
resources in the school program. 

The evidence indicated that the in-service program 
contributed to the development of clearer understanding 
of democratic processes in curriculum planning. In the 
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main, curriculum revision came as a result of democratic 
planning. 

The in-service program has given considerable atten- 
tion to principles of growth and development related to 
learning. There is need, however, for further emphasis 
on organizing the curriculum in accordance with these 
principles. 

The need for curriculum coordination and the establish- 
ment of more effective channels of communication were 
found to be important areas for further efforts. 

Good human relations among staff members were found 
to be a factor in facilitating curriculum change. 

The study revealed that all six curriculum principles 
were employed to a considerable degree. The teachers 
accepted the principles as important guides to curriculum 
improvement and recommended their continued use with 
increased emphasis on all principles. 
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A TECHNIQUE FOR DETERMINING 
THE OPERATING CAPACITY OF 
SECONDARY-SCHOOL BUILDINGS 


(Publication No. 23,682) 


Marion James Conrad, Ph.D. 
The Ohio State University, 1952 


The Problem 


The capacity technique developed and illustrated in the 
study constitutes only one of a series of steps to be con- 
sidered in measuring the adequacy of secondary school 
buildings. Any comprehensive survey of school plant 
facilities must include their qualitative aspects as well as 
the quantitative ones considered in this study. This prob- 
lem of determining the practical operating capacity of 
secondary school buildings has long confronted the worker 
in the school plant field. The utilization study, although 
not developed primarily as a capacity-determining tech- 
nique, has been used for some time to assess the quan- 
titative adequacy of secondary school buidlings. However, 
when used as a capacity-determining technique, it has 
certain major shortcomings. The utilization study is 
based upon abstract standards of space per child, and 
authorities do not agree upon these space allotments. 

In fact, the actual space per child varies according to the 
type of educational program. Since the technique of 
capacity determination based upon the utilization study 
not only fails to consider the type of educational program 
but also the degree to which the building is adaptable to 
the educational program, it gives a distorted picture of 
the true operating capacity. Moreover, it is generally | 
agreed that 100 per cent utilization is impractical, which 
makes it necessary to set some arbitrary optimal per cent 
of utilization as the basis for capacity. determination. 
Such an optimal per cent of utilization has never been 
generally accepted. Moreover, it is questionable whether 
an optimal per cent of utilization exists which is equally 





applicable to all school situations. So we find that the 
question of practical operating capacity of secondary 
school buildings is still not only a frequent one but one 
to which the survey worker has neither an answer nor an 
adequate technique for finding one. 

The problem, then, has been to relate capacity to 
functional use of the building and to develop a technique 
for determining the practical operating capacity of sec- 
ondary school buildings which overcomes the weaknesses 
of the existing techniques based upon utilization studies. 
After developing such a technique, it was deemed neces- 
sary to translate it into a series of forms, work sheets, 
and detailed instructions to facilitate its application. 

Certain arbitrary limits were placed upon the study to 
make it more definitive and meaningful. The investigation 
was limited to studying capacities for regularly scheduled 
activities, and therefore included only those rooms de- 
signed for or potentially available for regularly scheduled 
activities. The study was limited to quantitative aspects 
of building adequacy; therefore, setting standards of 
desirability or adaptability of rooms for particular uses 
was considered to be beyond its scope. Likewise, it 
was not concerned with setting standards for size of rooms 
or size of classes. 


Summary of Findings from the Literature in the Field 


A review of the literature in the school-plant field 
uncovered no formula or technique which had as its 
primary purpose the determination of operating capacities. 
Studies of school building utilization and housing require- 
ments were found to be related to building capacity. Two 
basic plans for the study of utilization and two basic 
housing requirements formulas were found. The Morphet 
technique, by far the most commonly used utilization 
technique, measures the efficiency of use of a given build- 
ing by comparing the per cent of utilization of that build- 
ing with norms based upon status studies of a large number 
of buildings.’ In its simplest form, the per cent of room 
or pupil station utilization is the ratio of room or pupil 
station use to the theoretical maximum use of every room 
and pupil station every period of the day. Since it is 
generally agreed that this theoretical maximum is im- 
practicable, an optimal per cent of utilization must be 
established upon which to base the quantitative adequacy 
of existing buildings. Numerous standards of optimal 
per cents of utilization have been established, but no such 
standard has been generally accepted. 

The second basic plan of utilization study uncovered 
measures service load of a building or room in terms of 
a pupil-item-area coefficient of utilization.” The authors 
of this plan claim that it has certain advantages over the 
former plan. The major advantage is that the unit of 
measuring efficiency is not affected by varying conditions 
with respect to time, number of pupils, character of 
activities, plans of organization, or policies of administra- 
tion. Adaptations of this plan of utilization study were also 
made for determining the capacity of secondary school 
buildings. However, the adaptations reduced the plan to 
a procedure similar to that developed by Morphet. 

Two basic types of formulas were found for determining 
the housing requirements for a given school enrollment. 
The most widely used type of formula is based upon the 
educational program and pattern of student electives in 
the school under consideration.* This basic relationship 
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of educational program and room requirements was used 
by the writer as a springboard in the development of the 
new capacity formula. 

The other type of formula found for determining room 
requirements for a given school enrollment assumes a 
more rigid type of educational program, and was developed 
from a statistical analysis of several hundred school pro- 
grams. * 


Criteria for the Development of the Capacity Formula 


As guides in the derivation of the new capacity formula, 
the following criteria were developed: | 


1. The formula should consider the functional use of 
the building. 


2. The formula should attack the capacity problem 
directly rather than through status studies. 


. The formula should involve all significant factors 
related to capacity. 


. The factors involved in the formula should be as 
objective as possible. 


. The formula should be universal in its application. 
. The formula should not involve abstract standards. 
. The formula should be relatively easy to apply. 


. The results obtained from the formula should be 
easily interpreted. 


Derivation of the Capacity Formula 


With these criteria as guides, a new approach to capac- 
ity determination was developed. The basic assumption 
underlying this approach was that capacity is integrally 
related to the educational program and policies of the given 
school system rather than dependent upon abstract stand- 
ards applicable to all school situations. This assumption 
is really a corollary to a long-standing basic principle of 
school building-planning, namely, that a school building 
should be planned in terms of the educational program to 
be carried on in it. | 

In order to develop a capacity formula or technique 
consistent with this basic assumption and the criteria 
mentioned above, it was necessary to analyze the many 
factors of educational programs and policies related to 
the capacity of secondary school buildings. The following 
factors were found to be related, either directly or in- 
directly, to the capacity of secondary school buildings: 
number and types of teaching stations, suitability of rooms, 
size of rooms and number of pupil stations, desirable 
average class size, room assignment policies, nature of 
the educational program, length and number of periods, 
staggered schedules, multiple sessions, specialization of 
rooms, and complexity of the pattern of subject elections. 
After these various factors had been analyzed to determine 
their interrelationships and their net effect upon capacity, 
they were synthesized into the following capacity formula: 


ade is, 





Pi 


in which “i” is the total building capacity which could be 
accommodated by existing facilities in each subject area; 





“a” is the number of teaching stations in a given subject 
area; “d” is the desirable average class size for the 
particular subject area; “e” is the total number of periods 
of instruction per week; “i,” is the average total school 
enrollment for a given period; and “p,” is the average 
total number of pupil periods of instruction in the given 
subject area for the same period of time. 

It is generally agreed that it is impracticable to use 
every room and every pupil station of a secondary school 
building every period of the day, and some allowance needs 
to be made for this factor in determining the capacity of 
a secondary school building. Although the capacity formula 
developed in this study contains no correction factor as 
such, certain allowances are made in processing the data 
and in the technique of application of the formula in the 
determination of the operating capacity of a building. 
These allowances are not made universally but vary 
according to the peculiarities of the educational program 
and policies of each individual school. 

In order to determine the operating capacity of a 
building, it is necessary to apply the formula to each sub- 
ject area separately. This process determines the total 
school enrollment which could be accommodated in the 
various subject areas of the building. The lowest pupil 
capacity limit thus obtained for any subject area is the 
maximum school enrollment which can be housed in the 
building without modification either of the building or the 
educational program. When a building is ill fitted to the 
educational program, these capacity limits of the different 
subject areas will vary considerably. In such cases it is 
often possible to adapt the excess spaces in those subject 
areas with high pupil capacity limits to the subject areas 
with low pupil capacity limits and thus increase the total 
operating capacity of the building. 


Development of Work Sheets 


In order to facilitate the use of the capacity-determin- 
ing technique, four data collection and work sheet forms 
were developed. Detailed instruction sheets, keyed to 
each of these forms, simplify the capacity technique and 
make it relatively easy to apply to any secondary school 
building. 


Practical Applications of the 
Capacity-determining Technique 


To illustrate its use, the capacity-determining tech- 
nique developed in this study was applied in 13 buildings 
and 23 different types of school situations ranging in 
educational programs from traditional to very modern and 
in enrollments from 232 to 1,492. 

The first illustration contained complete detailed in- 
formation and explained in considerable detail the collec- 
tion and processing of all data in order to clarify each 
step in the process of capacity determination. The other 
22 illustrations contained only summary data and were 
used primarily to show the many different applications 
of the capacity-determining technique. In addition to 
illustrating the capacity of numerous types of buildings 
with their present educational program and policies, the 
illustrations included capacity studies of buildings on the 
basis of projected educational programs. Such projected 
use included the use of buildings for different types of 
vertical and horizontal organization and daily schedule of 
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Classes. In order to illustrate the close relationship of 
capacity to educational program, the capacity of a high- 
school building in a large city was determined on the basis 
of its own educational program and also on the basis of the 
educational program of a suburban high school in a differ- 
ent part of the state. The adjusted capacity of the building 
was about 250 (20 per cent) greater when used to house 
the existing program. A second building showed a similar 
marked difference in capacity when used for junior or 
senior high school purposes. The capacity of this building 
was approximately 200 (15 per cent) greater when used 
for senior high school purposes. However, a third building 
showed no appreciable difference in capacity (less than 

2 per cent) when used for junior high, senior high, or 
six-year secondary school purposes. Such illustrations 
emphasize the necessity for a new approach to capacity 
determination based upon the peculiarities of each individ- 
ual school program. 

The final illustration indicated the use of the capacity 
technique (with slight modifications) as a method for 
determining housing requirements in the planning of new 
buildings. The major advantage over existing techniques 
for determining housing requirements is the ease with 
which future expansion can be projected and allowed for 
in the original planning of the buildings so that the func- 
tional relationships of spaces are not destroyed by expan 
sion, 


Evaluation of the Capacity-determining Technique 


It was not within the scope of the study to attempt a 
comprehensive evaluation of the accuracy of the capacity 
technique as a determiner of secondary school building 
capacities. However, the logic of the technique was dem- 
onstrated in the process of its development, and a limited 
evaluation of the capacity technique was made. The tech- 
nique as such was evaluated on the basis of how well it 
avoided the shortcomings of existing techniques based 
upon utilization studies and how well it measured up to 
the criteria set up for the development of such a formula. 
The new technique met these theoretical tests satisfac- 
torily. A limited evaluation was also made on the basis 
of administrators’ comments. Principals, superintendents, 
building co-ordinators, and consultants in the school plant 
field who have seen the capacity-determining technique in 
operation are in general agreement that it does provide an 
accurate measure of capacity. 


Areas of Needed Research 


The major area of needed research which has been 
revealed by the study is that of the relationship of average 
to maximum class size. The only study of this relationship 
which the writer was able to uncover was one of three 
school programs made by Anderson a quarter-century 
ago.” This study simply compared the average class size 
with the average maximum capacity of rooms. It was 
merely a status study of existing conditions in the three 
schools. No consideration was given to whether educational 
policies existed which limited class sizes or whether 
room capacity was the only limiting factor. Since educa- 
tional policies are increasingly being adopted which set 
maximum limits on the size of classes and at the same 
time set desirable average class sizes, this relationship 
of average to maximum class size will become increas- 





ingly important in assessing the numerical adequacy of 
secondary school buildings and also in the planning of 
new buildings. 

The age-old problem still remains whether there is 
any significant difference in the quality of teaching or the 
products of instruction with different size classes. Al- 
though scores of studies have been made on class size 
and have dealt with a variety of factors, no one of the 
factors has been measured adequately under sufficiently 
controlled and sufficiently extensive studies to provide a 
sound base for decisions on class size.®° Research has 
barely touched the instructional aspects of class size. So 
long as rather conventional, routinized group procedures 
are used in teaching, there is little likelihood that any 
research, regardless of how carefully it is done, will show 
that measurable differences exist between large and small 
class groups. However, modern teaching techniques 
require a variety of activities, and extensive research may 
well show major differences in both quality of teaching and 
quality of results for large and small class groups. Since 
class size is so intimately related to the numerical ade- 
quacy of existing school plants and also to the planning of 
new facilities, further research on it is urgently needed. 

Some schools have room assignment policies which 
require a room for each teacher and which permit the 
teacher to use his room for preparation and conferences 
during those periods in which he is not required to teach 
regular classes. Although most administrators can see 
certain educational advantages of such room assignment 
policies, few administrators are willing to pay the price 
of these advantages in loss of operating capacity. Research 
is needed to measure the effect of room assignment 
policies upon educational outcomes. 


Major Conclusions 


Two major conclusions seem justified by this study. 
First, there seems little doubt that the true operating 
capacity of a secondary school building is more than an 
abstract function of size and number of classrooms, and 
must be related to the characteristics of the educational 
program and policies of each individual school system. 
Second, it has long been recognized that it is impractical 
to utilize every room and pupil station every period of 
the week and that some allowance must be made for this 
factor in determining the operating capacity of a second- 
ary school building. The study has shown that this factor 
has several facets. Each of these must be analyzed sep- 
arately and the necessary allowance made on the basis of 
its relation to a specific educational program. 
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COLLEGES AND UNIVERSITIES 
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Robert E. Craig, Ed.D. 
North Texas State College, 1957 


Statement of Problem 


The problem of this study was to determine the admin- 
istrative practices for securing the optimum use of in- 
structional space in colleges and universities. 


Sources of Data 


Educational administration literature was reviewed. 
Information on the Texas state-supported institutions was 
studied. College space utilization statistics were obtained 
through the Texas Commission of Higher Education. Con- 
ferences were held with college officials who had a direct 
interest in administering space utilization. 


Developing of Criteria 


Criteria for administering instructional space in col- 
leges and universities were developed. Research findings 
and authoritative statements formed a background of the 
criteria. Mort’s seven principles of school administration 
(democracy, justice, equality, prudence, adaptability, 
flexibility, and stability) were used as a framework. Space 
factors such as scheduling, policies, etc. were fused with 
the research findings, authoritative statements, and Mort’s 
seven principles to develop the criteria. From an analysis 
of the criteria, hypotheses were listed. 





Development of a Measuring Instrument 


The criteria were refined and reassembled according 
to subject matter, and a ten-point rating scale was added 
to complete a survey instrument. 


The Survey 


Fifteen Texas state-supported colleges and universities 
used the measuring instrument to determine and evaluate 
their administration of instructional space. 


The Summarv 


Some of the more important findings of the study were: 
(1) Six of the Texas state-supported colleges and univer- 
sities had space committees. (2) Fourteen institutions 
had space policies established by representative commit- 
tees. (3) Fourteen colleges and universities had adminis- 
trators who coordinated the instructional space activities. 
(4) In ten institutions, periodic examinations of the physi- 
cal fitness of instructional areas were made in cooperation 
with the maintenance supervisors. (5) Twelve state- 
supported institutions recorded and preserved some in- 
structional space data. (6) Optimum instructional space 
utilization was hampered in the institutions by lack of 
cooperation from the faculties. (7) The information sys- 
tems of the educational institutions did not adequately 
give or receive space data from their publics. (8) The 
institutions with space committees were compared in three 
ways to the institutions without space committees. In 
each way, the institutions with space committees were 
superior. (9) Eleven colleges and universities had commit- 
tees that specialized in planning for future space. 


Conclusions 


It was concluded that the workability of the following 
hypotheses was established by the findings of the survey: 
(1) Colleges and universities should have space commit- 
tees. (2) All segments of the college personnel should be 
represented in the policy formulation. (3) A central office 
or officer should direct the administration of instructional 
space. (4) Colleges should have an effective system of 
communication pertaining to instructional space data. 

(5) Instructional space data should be recorded and pre- 
served. (6) Proper distribution and use of special ‘equip- 
ment facilitates instructional space utilization. (7) Peri- 
odic examinations of cleanliness and physical fitness of 
instructional space should be made by both maintenance 
supervisors and space administrators. (8) Custodial 
staffs should be consulted before unusual classes or 
activities are schedules. (9) Community organizations 
and student groups should be permitted to use instruc- 
tional spaces when the use does not interrupt the schedule. 
(10) Colleges should have groups of committees that 
specialize in planning for future space. (11) The needs 
and interests of students should be the main factors in 
planning future space. 156 pages. $2.05. Mic 57-4619 
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FACTORS INVOLVED IN TEACHERS 
LEAVING THE EDUCATION PROFESSION 


(Publication No. 24,576) 


Lawrence G. Derthick, Jr., Ed.D. 
The University of Tennessee, 1957 


Major Professor: John W, Gilliland 


Statement of the Problem 


This study was concerned with the reasons why teach- 
ers leave the profession. The problem selected for study 
was an analysis of the reasons for leaving the teaching 
profession given by former teachers in eleven selected 
school systems in East Tennessee. The problem was 
divided into the following sub-problems. 

1. To identify teachers who had withdrawn from se- 
lected school systems and who have not returned to teach- 
ing elsewhere. 

2. To interview those teachers who dropped out for 
other than natural causes in order to determine their 
reasons for leaving teaching. 

3. To analyze these reasons to determine whether or 
not they fall into any determinable patterns. 

4. To suggest possible steps on the basis of this anal- 
ysis that might be taken in order to retain teachers in the 
future. 


Procedures 


A list of former teachers was compiled by interviews 
with the superintendents of eleven selected school systems. 
The former teachers selected for study were those teach- 
ers with certificates who had left the selected systems for 
other than natural causes during the period July 1, 1951, 
through June 30, 1956, and who had not since returned to 
teaching. (Natural causes for teacher dropouts were 
defined to include withdrawals because of age, sickness, 
death, retirement, leaves of absence, maternity, or home 
responsibility.) 

Personal visits were made to eighty-six of these former 
teachers for the purpose of determining primary and 
secondary reasons for leaving the teaching profession. 
Questionnaires were sent for the same purpose to twenty 
former teachers who lived too far away to be visited 
personally. Fourteen of these questionnaires were 
turned. 


Findings 


The reasons for leaving teaching of the one-hundred 
former teachers contacted were analyzed and classified 
into seven categories. The titles of these categories 
follow. The percentage after each title indicates the per 
cent of the former teachers studied who made statements 
which were classified in the category. 

1. Economic Conditions - 64 per cent. 

2. Working Conditions - 41 per cent. 

3. Dissatisfaction with Teaching as a Profession - 
34 per cent. 

4. Administrative Relationships - 24 per cent. 

9. Personal Motivations - 22 per cent. 

6. School Board Relationships - 20 per cent. 

7. More Satisfaction in New Job - 19 per cent. 





Seventy per cent of the group studied originally began 
teaching with the idea of remaining in the profession. The 
other 30 per cent began teaching either as temporary 
employment or as an experimental basis. 

Of the one-hundred former teachers studied, 49 per 
cent indicated that they might be persuaded to return to 
teaching under various conditions; 32 per cent replied 
that they would not consider returning; and 19 per cent 
did not declare themselves. 


Recommendations 


It was recommended: 

1. That efforts be made to raise salaries. 

2. That study be made of the possibility of paying 
additional supplements to teachers with dependents. 

3. That study be made of the possibility of keeping 
schools open twelve months a year. 

4. That better and more fair and equitable working 
conditions be obtained in the schools. 

). That efforts be made to improve the relations 
between teachers and administrators. 

6. That better understandings should be the goal be- 
tween school board members and the teachers. 

7. That competent former teachers be sought out as 
a potential source for future teachers. 

8. That closer relationships be maintained between 
teachers and parents. 

9. That present members of the teaching profession 
make a concrete effort to up-grade the profession and 
eliminate the “deadwood” teachers. 

10. That future studies might be made concerning: 
(1) Individual school systems made studies of their own 
turnover situations and (2) a study be made of a number 
of selected teachers who have remained in the profession. 

209 pages. $2.75. Mic 57-4620 


AN ANALYSIS OF LEGAL PROBLEMS IN 
SCHOOL BUILDING CONSTRUCTION BY 
AUTHORITIES IN PENNSYLVANIA 


(Publication No. 25,108) 


Joseph Paul Gavenonis, Ed.D. 
The Pennsylvania State University, 1957 


The purpose of this study was to analyze the legal 
problems to be met in financing school building through 
the use of the Authority in Pennsylvania. Sub-problems 
which developed as a part of the study were: (1) an 
examination of existing practices concerned with the use 
of the Authority in order to determine whether or not 
they should be continued; (2) a review of the history and 
development of this form of financing to note develop- 
mental trends and their effect; (3) an examination of the 
guiding principles, both legal and traditional, that are 
used in the statutes establishing Authorities; and (4) a 
study of the reasonable limitations on the use of Authori- 
ties in relation to the school district’s ability or capacity 
to pay its portion of the cost of new educational facilities. 

A thorough review of the judicial and legislative his- 
tories of the Authority was made because both were 
important and interdependent upon each other in the 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2896 EDUCATION 





development of the Authority. Pertinent court cases were sonal data involving background, parentage, education, 
examined for their effect upon this form of financing. socio-economic and vocational factors were collected by 

The laws concerning the Authority were examined. means of a questionnaire and subsequently analyzed. 
Conferences were held with at least five attorneys with Personality data were gathered by use of the Allport- 
much experience in this type of financing in order to gain Vernon-Lindzey Study of Values. 

a more complete legal knowledge of the procedure and to The data from these two sources were examined: 
help interpret the laws. (1) for likenesses and differences in personality patterns, 

Available literature was searched for information. (2) for factors that presumably motivated individuals to 
Textbooks on school and government administration, become educators, (3) to determine the personal resources 
periodicals, related previous research and studies made of potential administrators and the social composition of 
by investment banking and law firms were thoroughly this group, (4) to ascertain their dominat attitudes, and 
investigated. (5) to learn their conceptions of the role of the educational 

Interviews were held with persons in several of the leader. 

State Offices. Available information was obtained from Classes in basic school administration on ten mid- 
persons in the Department of Public Instruction. The western campuses were visited during the summer of 1954 
Division of School Building was consulted on the use of the where 462 respondents to the questionnaire and the Study 
Authority in the School Districts of the state. Also ob- of Values instrument provided the data. 

tained from this office were the statistics pertaining to The analysis of the factual and personality data pointed 
the number of needed school buildings and the number of toward specific status conclusions and to others more 
facilities built through this medium of financing. intangible relating to personality. 

A list of conclusions follows: The status data revealed that: 

(1) The advantageous aspects of the bonds in this type 
of financing over other financing media adds further in- 
centive to the use of this method. 

(2) The ability of the school district to pay rentals to 
the Authority is the only legal limit concerning debt that 
is placed on this form of financing. The debt incurred by | . The educators sampled came from urban, middle 
the Authority cannot exceed its anticipated income. class homes, of native born thrifty parents who had 

(3) The extent of the building program and the extent above average education. 
of the debt to be incurred by the Authority will be deter- 
mined precisely by the current receipts of the school 
district. 

(4) The current receipts of a school district are those 
monies received from local taxation plus reimbursements, 
of all types, from the state. 

(5) A large amount of current receipts come from the 
state in the form of reimbursement on account of rentals . The respondents had entered the profession because 
paid to Authorities. There is no method of obligating of “love for children” and “guidance” they had re- 
future legislatures for these reimbursements. ceived, They sometimes expressed dissatisfactions 

(6) The legislature has projected ceilings on school with their jobs due to social and economic restric- 
construction in future years but has not accompanied these tions. They had narrow social interests. Profession- 
ceilings with appropriations to provide for reimbursements. ally they were active in local and national organi- 

(7) The constancy of the ability of the School District zations. 
to pay rentals to the Authority is dependent upon legisla- 
tion keeping stable the factors that might alter this con- 
stancy. 

(8) In addition to paying rentals, the school district 1. The respondents of this group had strong Religious 
must have the financial ability to operate and maintain values at the expense of the Aesthetic as compared 
the leased buildings. with SV* norms. 

(9) The school district creating the Authority can take 
over such projects by assuming all obligations so incurred. 

151 pages. $2.00. Mic 57-4621 











1. More men, career bent, at an earlier age than here- 
tofore began their experiences in small communities 
and migrated to larger cities seeking administration 
evidencing greater mobility than previously reported. 


. The educators studied were in economically sound 
positions and comparatively debt free. The teachers 
income matched the national average, but the prin- 
cipals sampled fell below the average for other prin- 
cipals in the United States as a whole, perhaps due 
to the youthfulness of the administrators questioned. 


The Study of Values data led to the following conclu- 
sions: 








. Those educators who were motivated through guidance 
to become teachers had strong Social attitudes. 
Those motivated by ambition had strong Theoretic, 
Economic and Political attitudes. 


. Educators from wealthier economic backgrounds 
A STATUS AND PERSONALITY SURVEY OF had higher Economic and Aesthetic values than those 
CERTAIN PERSONS PREPARING from poorer backgrounds whose strengths were in 
FOR EDUCATIONAL LEADERSHIP Social and Religious values. 


(Publication No. 19,011) . Graduates of denominational colleges had strong 


Theoretic and Religious values. Teachers college 


Maynard T. Liljeblad, Ed.D. graduates were strong in Social and Religious values. 


Northwestern University, 1956 

. School administrators had greater Theoretic and 
The study attempted to analyze the status and person- weaker Aesthetic values then teachers. 

ality of prospective public school administrators. Per- 
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6. Those educators who adhered to an autocratic concept 
of leadership had strong Theoretic, Economic and 
Political values. Those with the democratic concept 
had strong Social and Religious values. 


The conclusions pointed toward the following recom- 
mendations that: 


1. Recruitment for educational leadership be encouraged 
from the socio-economic middle class because this 
group appeared to have attitudes conducive to demo- 
cratic leadership. 


2. Social and economic restrictions and pressures 
placed upon educators be relieved so as to encourage 
the holding power of the profession. 


. The reasons persons have for becoming teachers be 
studied and analyzed and personality tests be admin- 
istered in order to facilitate selection. 


. The type of educational leadership required to fulfill 
community needs be determined through further study 
so that personality types may be screened, selected, 
trained and re-evaluated. 


The limitations of this research suggested focal points 
for future related studies for others to pursue, namely: 


1. Are dominant personality attitudes of educators con- 
sistent as they move from teaching to administration? 


2. What are the dominant personality attitudes of suc- 
cessful administrators and teachers? 


. Does an educator’s concept of the leadership role 
remain the same after he has become an administra- 
tor? 344 pages. $4.40. Mic 57-4622 


*SV refers to the Study of Values instrument used, 





A STUDY OF THE ASSOCIATION OF 
SELECTED VARIABLES TO THE RATED 
EFFECTIVENESS OF THE PRINCIPAL’S 

COMMUNITY EDUCATIONAL LEADERSHIP 


(Publication No. 24,118) 


David Pierce Mason, Ed.D. 
University of Georgia, 1957 


Supervisor: John A. Dotson 


The purposes of this study were to obtain answers to 
the following questions: (1) According to authorities, what 
are the competencies that a principal needs to perform 
effectively as a community educational leader? (2) What 
is the competency status of a selected group of principals 
as rated by the principal himself, his superintendent, his 
instructional supervisor, and by the composite of the rating 
of the three publics? (Each selected principal had obtained 
a Master’s degree from the University of Georgia, and 
was qualified for the Professional Principal’s Certificate, 
P-5). (3) What is the extent of agreement among the four 
types of ratings of the principal’s effectiveness? (4) What 
is the principal’s estimate of the degree of emphasis 
actually placed in his preparation program on the develop- 
ment of the designated competencies? (5) What is the 





principal’s estimate of the degree of emphasis desirable 

in preparation programs on the development of the desig- 
nated competencies? (6) What relationships do selected 
variables have to the rated possession of competence? 

(7) What implications do the answers to the above questions 
have for preparation programs for the principalship ? 

The list of competencies was obtained through an ana- 
lytical review of professional literature. Rating scales 
based on these competencies were developed to obtain 
measures of the effectiveness of principals and of the 
actual and desirable emphasis placed in preparation pro- 
gram on competency development. Ratings were obtained 
through mailed questionnaires. Demographic data were 
obtained through mailed questionnaires and through re- 
corded information at the University of Georgia. Standard 
statistical procedures were used in the analyses of data. 

The Major Findings of this study were as follows: 


1. According to each measure of effectiveness, respond- 
ent principals were rated as performing effectively 
as community educational leaders. 


. Each measure of effectiveness was positively related 
to each other measure of effectiveness. All relation- 
ships were significant except among self-ratings 
and superintendent’s ratings and among self-ratings 
and instructional supervisor’s ratings. 


. Principals estimated that a high degree of emphasis 
was actually placed on the development of competen- 
cies in preparation programs. 


. Principals estimate that a significantly greater 
degree of emphasis should be placed on competency 
development in preparation programs than is now 
being placed. 


. Except for principal’s self-ratings oi effectiveness, 
the measures of effectiveness were positively related 
to the following variables: 


a. Graduate academic marks. 


b. Scores made on scholastic aptitude sub-tests of 
the Graduate Record Examination, the Otis 
(Gamma) Verbal Intelligence Test, and the Ohio 
State Psychological Examination. 


. Scores made on scholastic achievement sub- 
test of the Graduate Record Examination. 


. While many of the obtained coefficients of correlation 
among variables were significant, none was of suffi- 
cient magnitude to permit exact predictions of effec- 
tiveness from marks made in a single academic 
area or scores made on any selected screening test. 

178 pages. $2.35. Mic 57-4623 


A STUDY TO DETERMINE THE SERVICES 
AND STAFF NEEDED TO PROVIDE A 
STATE SCHOOL PLANT PROGRAM FOR GEORGIA 


(Publication No. 23,981) 
Carroll Wade McGuffey, Ed.D. 
The Florida State University, 1957 


The purpose of this study was to select the school plant 
services which the Georgia Education Department should 
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provide, to determine the number and kinds of personel 
needed to render the services, and to allocate personnel 
responsibilities. 

To accomplish the purpose of the study, the literature 
on state school plant administration was surveyed, criteria 
were developed for selecting the school plant services 
which a state educational agency should provide, and a 
check list of the services which a state educational agency 
may render was devised. The work load of state school 
plant personnel and the time which they devote to major 
service areas were studied and a basis for estimating the 
number and kinds of personnel needed to administer a 
given program of services was developed. The findings 
were applied to Georgia and program and personnel needs 
were determined. 

The following are some of the findings of the study: 


1. The criteria - The Program of services should: 

a. be consistent with the administrative philosophy of 
the state educational agency. b. contribute to the attain- 
ment of the state’s overall educational objectives by helping 
fulfill its obligation for the education of the children. 

c. promote and facilitate the planning of educational facili- 
ties which are designed to provide for at least a satisfac- 
tory minimum of educational opportunity for all children 
in the state. d. discharge the state educational agency’s 
legal responsibilities in the state school plant program. 

e. fulfill the state’s obligation for the prudential expenditure 
of funds spent on school plant construction. f. promote the 
protection and preservation of the public’s investment in 
the state’s educational plant. g. stimulate and encourage 
the development of local self-direction in improving the 
efficiency and the effectiveness of local school plant admin- 
istration. h. keep the public properly and adequately in- 
formed of the status of the state’s educational plant. 

i. meet local needs and be of particular value to those 
local systems which are limited in specialized staff. 

j. provide for state and local co-operation in the develop- 
ment of both immediate and long range programs for 
school plant construction. k. promote good will toward and 
confidence in the leadership of the state educational agency 
in state school plant administration. 1.-provide for the 
co-ordination and constructive use of the efforts of other 
departments, agencies or groups interested in or respon-— 
sible for some phase of school plant planning or manage- 
ment. m. include those services which can be performed 
more effectively by the state leaving those services to the 
local system which may be performed best by it. n. ensure 
the planning of school plants which are healthful and safe 
and which promote the general well-being of the children 
served by the public schools. o. guarantee that the school 
plant functions which properly belong to the state agency 
are administered efficiently and performed in a creditable 
manner. 


2. The major service areas which may be provided by a 
state educational agency are: 
a. To discharge leadership responsibilities. 
(1) School plant survey services 
(2) Educational planning services 
(3) Site selection services 
(4) Plant financing services 
(5) Design and construction services 
(6) Site development services 
(7) School custodial services 





(8) Plant utilization services 

(9) Plant insurance services 
(10) Plant maintenance services 
(11) Modernization and rehabilitation services 
(12) Furniture and equipment services 
(13) Plant records and reports services 

b. To discharge auxiliary functions: 

(1) Research 

(2) Information services 

(3): Long-range planning 

(4) In-service education 

(5) Plant co-ordination services 

(6) Plant design services 

(7) Office and personnel management 


3. The Georgia educational agency should provide services 
in the areas listed above except the leadership services 
on “Records and Reports” and the auxiliary services on 
“Plant Design.” Ten professional and five non-profes- 
sional personnel are needed to administer the proposed 
program of services. 249 pages. $3.25. Mic 57-4624 


OPINIONS OF SELECTED SUPERINTENDENTS 
CONCERNING SELECTED PRACTICES 
OF INSTRUCTIONAL SUPERVISION 


(Publication No. 21,976) 


Samuel Andrew Moore II, Ed.D. 
The University of Oklahoma, 1957 


Major Professor: Dr. D. Ross Pugmire 


Prior to the year 1930, wide emphasis was given to 
the study of instructional supervision. From 1930 until 
1945, there was a significant absence of new research 
and thought in the educational literature treating. super- 
vision. During and following World War II there emerged 
renewed emphasis in supervision. 

The problem for this study was to determine to what 
extent selected superintendents in Oklahoma, in 1957, 
agreed or disagreed in their opinions toward selected 
practices of supervision and what are the implications of 
their agreement or disagreement. 

The data were collected by the use of a check sheet 
constructed for the study. The check sheet contained 
statements of practice in eight areas: individual confer- 
ence, classroom observation, demonstration teaching, 
professional faculty meetings, committees, workshops, 
instructional materials, and evaluation. Responses were 
tested for occurrence by chance with Kendall’s Coefficient 
of Concordance and were presented in tabular form. The 
data represent a response of seventy-two per cent or 
ninety-nine of the 136 superintendents of school systems 
holding membership in the Oklahoma Commission on 
Educational Administration during the spring of 1957. 

The typical respondent administered a school system 
employing approximately 30 teachers, held the master’s 
degree and had majored in school administration. Lengths 
of service were nearly equally divided ranging from less 
than 1 year to more than 20 years. Most frequent full 
agreement was expressed with all statements of practices 
by respondents whose school systems employed from 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 2899 





76-150 teachers, who had served from 4-8 years as super- 
intendents, held the master’s degree, and had majored 
among the social sciences. Least frequent full agreement 
was expressed with all statements of practices by respond- 
ents whose school systems employed more than 150 teach- 
ers, who had served 3 or more than 20 years, held the 
doctor’s degree, and had majored in school administration. 

Statements of supervisory practices with which most 
frequent full agreement was expressed pertained to instruc- 
tional materials, workshops on instruction, and evaluation 
of instruction. Statements of practices with which least 
frequent full agreement was expressed pertained to class- 
room observation and individual conferences. Chance 
operated less than 1 in 100 except for responses as related 
to the highest academic degree held, in which it operated 
significantly. 

From the results of the investigation, the following 
conclusions were reached: 

(1) A preponderance of agreement among Oklahoma 
superintendents with statements of practices indicate that 
it is reasonable to expect instructional improvement to 
continue. 

(2) A need exists for superintendents to look more 
favorably upon practices wherein the supervisor provides 
personal assistance to the teacher. 

(3) There is a limited development of practices appro- 
priate for varying sizes of schools. 

(4) Instructional supervision appears to be regarded 
more as an administrative expedient than as a means of 
facilitating the continuing improvement of the teaching- 
learning situation in the classroom. 

121 pages. $2.00. Mic 57-4625 


A STUDY OF PURCHASING PRACTICES 
IN SELECTED TENNESSEE 
PUBLIC SCHOOL SYSTEMS 


(Publication No. 24,579) 


Willie Morgan Myers, Jr., Ed.D. 
The University of Tennessee, 1957 


Major Professor: John W. Gilliland 


Statement of the Problem 

The purpose of the investigation was to study the ad- 
ministrative practices relating to purchasing by school 
administrators and boards of education in selected public 
school systems in the state of Tennessee with respect to 
certain business management principles and, through an 
appraisal of existing practices, to propose an extension of 
effective practices. 





Procedures 

The problem was approached in the following manner: 
(1) an examination of statutes and other legalistic require- 
ments regarding school purchasing practices in Tennessee 
to determine the feasibility of change to encourage im- 
provement of purchasing practices was made; (2) a digest 
and analysis of data concerning purchasing practices 
collected through an investigation in selected public 
school systems in Tennessee were accomplished; 
(3) school purchasing principles found in a careful review 





ne 


of literature and revealed by a canvass of the several 
state departments of education in the United States con- 
cerning school purchasing practices were related to 
existing practices found in the investigation in nineteen 
Tennessee public school systems; and (4) recommenda- 
tions for improving school purchasing practices through 
some guidelines for a reasonably uniform school purchas- 
ing program were made. 


Conclusions 








Generally, the problem of procuring adequate school 
supplies in Tennessee was found to be negatively compli- 
cated by (1) periods of economic abnormalcy in the recent 
past, (2) inflation, (3) lack of centralized or cooperative 
purchasing activities, (4) low taxing level or ability to 
produce revenue, (5) limited wealth and resources of many 
local school systems, and (6) failure to delegate specific 
authority for purchasing. 

According to the findings of this study, a wide array 
of purchasing practices in Tennessee exists. Examination 
of public school law, general statutes, and Tennessee 
State Board of Education rules and regulations showed 
that only a cursory control over school purchasing is 
maintained by statute or at the state level. No state level 
purchasing agency exists for purchasing and distributing 
supplies to public school systems. The importance of 
establishing reasonable standards for school purchasing 
and of providing competent consultative services for local 
school systems has not been recognized at the state level. 
No handbook or printed materials are disseminated by the 
Tennessee State Department of Education for use by 
individual public school systems. 

In Tennessee, public school systems investigated 
showed no evidence of co-operative cost and quality studies 
or research related to standards for supplies involving 
more than one school system. No fund or item in the 
budget of any school system appeared to exist specifically 
to support research in standards of quality. No laboratory 
facilities were maintained by any school system for estab- 
lishing standards of quality. No established plan for ex- 
changing information concerning standards among school 
systems was found, or, for the use of university or college 
laboratory services. Existing supply lists, reflecting 
standards, were usually of a departmental nature, restric- 
tive and haphazard in content. 


Recommendations 

Recommendations relating to improving public school 
purchasing practices were made to the Tennessee State 
Department of Education, the University of Tennessee 
and other university level institutions offering courses 
in public school administration, to superintendents of 
schools, and to local boards of education. Recommenda- 
tions include: (1) to the Tennessee State Department of 
Education, formulate detailed rules and regulations setting 
out minimum standards for a reasonably uniform school 
purchasing program, (2) to university level institutions, 
consider a course or courses to be offered specifically 
dedicated to the scope of school purchasing, and (3) to 
superintendents of schools, seek exchange of information 
concerning effective school purchasing practices with 
other school systems. 251 pages. $3.25. Mic 57-4626 
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A CRITICAL STUDY OF A 

SUBURBAN HIGH SCHOOL’S 

INITIAL EXPERIENCE WITH 
OVERLAPPING SESSIONS 


(Publication No. 23,531) 


Elbert Eugene Oliver, Ph.D. 
Northwestern University, 1957 


Supervisor: Dr. Frank S. Endicott 


Arlington High School, Arlington Heights, [linois, 
serving six rapidly expanding communities northwest of 
Chicago, adopted an overlapping sessions schedule for the 
school year 1955-1956. The 691 juniors and seniors at- 
tended classes from 7:25 a.m. until 1:10 p.m., while the 
1,048 freshmen and sophomores attended classes from 
11:00 a.m. until 4:45 p.m. Changes resulting from this 
schedule included a reduction in the length of the students’ 
school day, elimination of the “activities” period, a re- 
duction in the length of the periods, and a reduction in 
study hall time. 

The purposes of this study were to investigate the re- 
actions of the teachers, administrators, students, parents, 
and community leaders to the change in schedule; to in- 
vestigate information relative to total per capita costs, 
attendance, grades, extracurricular activities, and utili- 
zation of library and cafeteria facilities during the year 
preceding and the year of overlapping sessions; and to 
secure information from similar schools completing their 
initial year of double or overlapping sessions. 

The interview method was used in obtaining the re- 
actions of teachers and administrators. Fewer than one 
in ten teachers preferred overlapping sessions. Most of 
them felt that overlapping sessions had a decidedly un- 
favorable effect on individual attention and on student 
achievement. The administrators indicated that their work 
was not seriously affected by the change in schedule, and 
expressed relief at the absence of problems in the main- 
tenance of student and faculty morale. They expressed 
concern over the loss of educational advantages to the 
students, particularly in connection with the reduction in 
individual attention and the extracurricular activities 
program. 

Student reactions were secured by questionnaire. A 
majority of the upperclassmen (55.7 per cent) preferred 
overlapping sessions. Reasons given for their preference 
were the early time of dismissal, the increased opportuni- 
ties for part-time jobs, and the added room in the corri- 
dors. A majority of the underclassmen (78.7 per cent) 
preferred single sessions. They disliked the late dismissal 
time, the reduction in study time in school, the reduction 
in extracurricular activities, and the difficulty in getting 
help from teachers outside of class which were produced 
by overlapping sessions. 

A majority of the parents (52.8 per cent) responding to 
a mailed questionnaire indicated that they did not like the 
overlapping sessions schedule. Most of the community 
leaders responding to a mailed questionnaire felt that 
student participation in community activities and the be- 
havior of students outside of school had not changed. 

The following data were secured for the year of over- 
lapping sessions compared with the preceding year: 


1. An increase in absences of .8 day per student 


2. A decrease in grades of .156 grade point per student 





3. A decline of 53.8 per cent in participation in extra- 
curricular activities 


4. A drop of almost 50 per cent in the circulation of 
library books per student 


0. A decrease in library attendance per student of 62 
per cent 


6. A slight increase in the per cent of students buying 
lunch in the cafeteria 


7. A seven per cent increase in the per capita costs, 
although factors other than the change in schedule 
were considered responsible 


The reactions of the administrators of twelve suburban 
secondary schools, determined by a mailed questionnaire, 
indicated that the advantages and disadvantages which their 
schools had encountered were similar to those of Arlington 
High School. 

For suburban secondary schools which find it impos- 
sible to avoid double or overlapping sessions, the inves- 
tigator recommended that efforts be made to provide for 
individual attention, to develop procedures whereby teach- 
ers could continue to work as a unit, and to retain as much 
of the extracurricular activities program as possible. 

256 pages. $3.30. Mic 57-4627 


A STUDY OF PHYSICAL PLANTS AND 
THEIR UTILIZATION IN 
TENNESSEE STATE-SUPPORTED 
INSTITUTIONS OF HIGHER EDUCATION. 


(Publication No. 24,580) 


William Elmer Raper, Ed.D. 
The University of Tennessee, 1957 


Major Professor: John W. Gilliland 


The purpose of this study was to determine the status 
and utilization of the physical facilities of Tennessee 
State-supported institutions of higher education. 

Data were secured from the nine State-supported 
institutions of higher education relating to the following 
areas: 

1. Present facilities for State-supported institutions 
of higher education in Tennessee; 

2. Expenditures for plant facilities in State-supported 
institutions of higher education; 

3. Utilization of land holdings, classrooms, and student 
stations in State-supported institutions of higher education; 

4. Predicted enrollments and space requirements for 
Tennessee State-supported institutions of higher education. 

Conclusions in this study were based upon a re-exami- 
nation of the data collected with the survey instruments 
and analyzed in previous chapters of this study: 

1. Additional facilities are needed for predicted 
rollment increases in Tennessee State-supported institu- 
tions of higher education. 

2. Research facilities are presently inadequate and 
will need expansion to meet the demands of increases in 
graduate enrollments. 

3. A large amount of obsolescent building space exists 


> 
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on campuses of Tennessee State-supported institutions. 
Obsolescent space should be replaced with the period 
ending in 1961. 

4. Temporary building space exists at some institu- 
tions. It appears that temporary building space should be 
removed from institutional campuses. 

». Planning is needed in determining student station 
space. 

6. A shortage of parking space exists at Tennessee 
State-supported institutions of higher education. 

7. A shortage of usable area per full time equivalent 
student exists in domiciliary space, cafeteria space, and 
library space. 

8. Classroom space should be utilized more efficiently. 

9. Tennessee State-supported institutions need more 
adequate insurance coverage. 

10. Unused land exists on campuses of State-supported 
institutions of higher education. 

11. Sufficient data were not available to draw conclusions 
regarding the University of Tennessee School of Social 
Work in Nashville. 

12. Comprehensive self-evaluation is needed in each 
publicly supported institution of higher education in Ten- 
nessee in order to better utilize present facilities as well 
as program changes to accommodate predicted enrollment 
increases. 188 pages. $2.45. Mic 57-4628 


A STUDY OF SELECTED FACTORS 
ASSOCIATED WITH THE RATED 
EFFECTIVENESS OF THE PRINCIPAL 
IN IMPROVING INSTRUCTION 


(Publication No. 24,121) 
Hugh Titus Singletary, Jr., Ed.D. 
University of Georgia, 1957 


Supervisor: John A. Dotson 


Problem. The problem which this study investigated 
sought to answer the following questions: 


1. According to authorities, what are the competencies 
needed by the principal to perform effectively in 
improving instruction? 


To what degree are these competencies possessed? 
. To what degree do the raters agree? 


4. What relationships exist between the rated posses- 
sion of these competencies and certain selected 
items of data? 


- What is the opinion of principals concerning the 
attention which is actually given and which should 
be given in preparation programs to the develop- 
ment of these competencies ? 


Findings. The findings revealed by this study were: 





1. There are marked variations in the “total compe- 
tence” of the selected principals. 


. The mean of the ratings of all estimates indicate 
that the selected principals possess total competence 
above the midpoint of the effectiveness continuum. 





3. No significant relationship exists between the 
principal’s self-rating of his effectiveness and 
the ratings of his superintendent and instructional 
supervisor. 


. There is a slight but statistically significant re- 
lationship between the ratings of his superintendent 
and his instructional supervisor of the principal’s 
effectiveness. 


. There is a high degree of agreement among the four 
measures of the level of competence of principals 
in each of the thirty-three sub-competency cate- 
gories. 


. The combined rating of the principal’s total compe- 
tence was significantly related to his total graduate 
average and his graduate average in selected course 
areas. 


. There were significant differences between the 
mean marks earned by the “most effective” and 
“least effective” principals in total graduate 
academic average and graduate average in selected 
course areas. 


- “Most effective” principals earned significantly 
higher scores on the Otis (Gamma) Mental Maturity 
Test than did “Least effective” principals. 


Recommendations. On the basis of the findings of this 
study, the following recommendations are suggested: 





1. That consideration be given to a re-examination of 
the preparation program for principals in the area 
of developing competencies for improving instruc- 
tion with particular emphasis being given to the 
study of those competencies in which principals 
perform least effectively. 


. That the feasibility of using those factors which 
seem to differentiate between effectiveness and 
ineffectiveness as possible prognostic factors in 
the selection of principals be considered. 


. That the staff in educational administration consider 
the possibility of using the results of this study as 
an outside criterion by which to further validate 
“The Principal’s Profile.” 


. That further research be done to determine the 
specific activities of principals which lead to 
effectiveness in these competencies. 


. That further research seek to determine if a re- 
lationship exists between the principal’s competence 
in a particular subject-matter area and the success 
of students in that area of competence. 


. That further research be done to measure the 
validity of the competency scale used in obtaining 
estimates of the principal’s effectiveness in im- 
proving instruction. 183 pages. $2.40. Mic 57-4629 
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A STUDY OF SPEECH EFFECTIVENESS 
AND PERSONAL AND SOCIAL ADJUSTMENT 
AMONG NINTH GRADE PUPILS 


(Publication No. 24,784) 


Daniel Turner, Ed.D. 
Boston University School of Education, 1957 


1. Statement of the Problem 


It was the purpose of this study to investigate the sig- 
nificance of speech effectiveness to personality and school 
achievement at the junior high school, level. The investi- 
gation took the form of a status survey on a sample popu- 
lation of 292 pupils in Grade 9 at Aldrich Junior High 
School, at Warwick, Rhode Island. 


2. Procedure 


Establishment of the criterion groups.-- Three ap- 
proaches were made to the measurement of speech effec- 
tiveness: (1) Rating definite samples of extemporaneous 
speech; (2) Peer evaluation of general conversation; 

(3) Teacher evaluation of general speech effectiveness. 

The sample population was tested by two extemporane- 
ous classroom talks which were rated by 19 raters using 
the Bryan-Wilke scale. 

The evaluation of general conversation was made by 
asking each pupil to identify, among the pupils in the sample 
population, the five “best” in five different aspects of 
conversation named on the evaluation chart. 

All ninth grade teachers were asked to evaluate the 
general speech effectiveness of their pupils during one 
semester of observation. : 

From the scores on these three measures, preliminary 
criterion groups were set up. These two groups were 
equated for intelligence, and then tested further in group 
discussion. The two criterion groups finally established 
were composed of 75 good speakers and 75 poor speakers. 

Comparison of the groups.-- The two criterion groups 
were compared in personal adjustment by their scores on 
the California Test of Personality (C.R. 8.55) and guidance 
counselors’ ratings (C.R. 10.79). 

The two groups were compared in school achievement 
by their scores on the Iowa Silent Reading Test (C.R. 3.71), 
the California Reading Test (C.R. 3.30), the California 
Language Test (C.R. 3.97), and by their grade point aver- 
ages in academic subjects (C.R. 7.14). 

Reliability checks.-- Tape recordings were made of two 
similar impromptu picture stories made by 17 pupils. 
These 34 recordings were rated twice by 13 raters. This 
procedure gave a reliability of ratings (by rate-rerate) 
of .94 and .95, and a reliability of speaking performance 
(by split-half comparison) of .77 and .89. 

A correlation of the scores on the two extemporaneous 
talks was made by a spot-check sample of 50 pupils from 
the general population, which gave a reliability of speaking 
performance (by split-half comparison) of .91. 











3. Conclusions 


Within the limitations of the sample population and 
the sampling procedures used in this study, the following 
conclusions may be drawn: 


1. Good speakers are better adjusted personally and 
socially, as measured by the California Test of 
Personality and guidance counselors’ ratings, than 
poor speakers, (the two criterion groups showing 
differences significant at the .01 level of confidence). 


- Good speakers have better vocabularies, better 
reading comprehension and better command of 
language than do poor speakers, as indicated by 
their scores on the Iowa Silent Reading Test, the 
California Reading Test, and the California Language 
Test, (the two criterion groups showing differences 
significant at the .01 level of confidence). 


. Performance in a variety of speaking situations as 
measured in this study is a factor which differen- 
tiates, at the .01 level of confidence, between the 
grade point averages (in academic subjects) of good 
speakers and poor speakers. 

140 pages. $2.00. Mic 57-4630 


A STUDY AND EVALUATION OF THE 
MUSIC PROGRAMS IN THE 
SEVEN PUBLIC HIGH SCHOOLS 
OF NEWARK, NEW JERSEY 


(Publication No. 17,681) 


William Meyer Weiss, Ed.D. 
New York University, 1956 


The Problem 

The purpose of this investigation was to study and 
evaluate the music programs. Determining the students’ 
expressed needs and interests in music and determining 
desirable music programs as conceived and expressed by 
music education authorities and teachers were problems 
investigated. The status of the programs in terms of 
courses and activities in current operation, their enroll- 
ments, and the experiences included in these courses were 
investigated. 

The extent to which current programs meet the students’ 
expressed needs and interests and correspond to desirable 
music programs, and ways to improve these programs were 
also investigated. 


Procedures 








Parallel questionnaires were administered to the 1955 
graduates and to the music teachers. 

The student questionnaire was deisgned to learn which 
— and activities they had elected or would have liked 

o elect, what music experiences they desired, their 
avocational and vocational objectives and the extent of 
achievement. It was designed also to learn when and how 
students first learned of the music programs and their 
reasons for non or limited participation. 

The teacher questionnaire was devised to learn which 
courses, activities and experiences are desirable and 
should be included and which vocational and avocational 
objectives students should consider when electing music. 

From statistical reports, music courses and activities 
being offered and their enrollments at the time of the study 
were determined. A second teacher questionnaire was 
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administered to learn what experiences teachers actually 
include in their courses. 


Conclusions 

General Music and Appreciation of Music were most 
frequently elected by students. The teachers included 
many of the same experiences in the two courses and 
selected these courses as the most desirable. 

Large numbers of students manifested an additional 
interest in learning harmony which the teachers approved. 
There was little teacher or student interest in History of 
Music. 

Participation had been greater in the vocal activities 
than in the instrumental activities. There was much addi- 
tional interest in the instrumental activities, especially 
piano class. 

There was general agreement between students and 
teachers as to desirable music experiences, although 
experiences like “use of radio in class” selected by stu- 
dents and teachers are not included in any of the courses. 

Students did not clearly understand the avocational 
objectives nor were these achieved to any extent. A variety 
of musical occupations interested students. 

Half of the students knew about the music offerings 
before entering high school and learned about them ina 
variety of ways. 

The principal factors in non or limited participation 
were non-school such as ‘working after school for pay”; 
administrative such as “could not schedule - - conflict in 
courses”; and musical such as “I felt I lacked musical 
talent.” 





Recommendations 

It is recommended that the present music courses be 
reorganized into three patterns of study to include a course 
or sequence for major music or college bound students; 

a double period laboratory course of sequence meeting 
daily, requiring no outside preparation, for students need- 
ing major credit but not college entrance; and a minor 
credit course or sequence requiring no outside preparation, 
for students wishing to participate on a limited basis. 

Included in the experiences in these patterns are those 
which teachers and students selected as desirable. In- 
strumental activities including instruction on piano and 
recreational instruments like ukelele should be enlarged. 
Active listening to a wide variety of recordings should be 
stressed. At the beginning of each course or sequence, 
Clearly defined objectives should be arrived at jointly by 
teachers and students. 

A better orientation program to publicize the high 
school music offerings in the elementary and junior high 
schools should be developed by the Music Department. 
Better integration between the various school levels, and 
better and closer cooperation between the Guidance and 
Music Departments should be sought. 

200 pages. $2.60. Mic 57-4631 








A STUDY OF PRINCIPLES, POLICIES, AND 
TECHNIQUES OF PERSONNEL RELATIONS 
IN INDUSTRY AND OF THEIR IMPLICATIONS 
FOR PERSONNEL RELATIONS IN EDUCATION 


(Publication No. 23,989) 


David C. Yang, Ph.D. 
The Florida State University, 1957 


The purpose of this study was (1) to identify the under- 
lying principles of personnel relations in industry; (2) to 
examine policies developed and tested by industry to meet 
industrial objectives and employee wants; (3) to report 
techniques of personnel practices which have been, and 
are being, used in industry; and (4) to draw implications 
therefrom for personnel relations in education. 

In conducting this study, principles of industrial per- 
sonnel relations were drawn from the pertinent industrial 
literature, and principles of educational personnel relations 
from the pertinent educational literature. In the study of 
industrial personnel policies and techniques, related 
research, policy statements and training manuals of 
leading industrial corporations were analyzed. Supple- 
mentary information was obtained through personal corre- 
spondence and interviews with selected personnel directors 
and other authorities in the field. 

Ten underlying principles of industrial, and ten of 
educational personnel relations were identified. Of these, 
both industry and education were in substantial agreement 
on seven principles. The remaining three educational 
principles were found to be among the operating bases 
of personnel policies in 65 - 88 per cent of the industries 
studied. The remaining three industrial principles ap- 
peared to be entirely applicable to education. 

The characteristics, general content and methods of 
determining industrial personnel policies were reported. 
It was demonstrated that at the policy level industries take 
cognizance of those needs and wants of their employees, 
which are similar to the needs and wants expressed by 
teachers. 

The principal techniques for improving industrial 
personnel relations were found to be research, communi- 
cations programs, attitude and morale building devices, 
and supervisory leadership training. 

The attention of educators was called to the three 
industrial personnel principles not stressed in educational 
writings. Recommendations were made for the formulation 
of educational personnel policies and for the application 
of the above mentioned techniques in educational situations. 
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ROLE OF AGRICULTURAL EDUCATION IN THE 
DEVELOPMENT OF AGRICULTURE IN ETHIOPIA 
(Publication No. 24,610) 


Dean Alexander Elliott, Ph.D. 
Iowa State College, 1957 


Supervisor: John McClelland 


The purpose of the study was to survey agricultural 
education in Ethiopia in light of basic needs as dictated by 
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the country’s underdeveloped agriculture and by various 
factors which in Ethiopia are fundamentally associated 
with agricultural education. In general, it was noted that 
the total impact of these factors which include the geogra- 
phy, the tribal background of the people, the Government, 
the Ethiopian Orthodox Church, the lack of transportation 
and communication facilities, and the lack of educational 
opportunity has not been conducive to the development of 
agricultural education at a desirable rate. 

The United Nations Relief and Rehabilitation Adminis- 
tration began a program of supply assistance in Ethiopia 
in July, 1946. Approximately U.S. $500,000 worth of farm 
implements and machines, hand tools, livestock supplies 
and dairy equipment, and agricultural training materials 
were supplied to Ethiopia. An educational program was 
conducted by technicians who were sent to Ethiopia to train 
nationals in the use of supplies and equipment. 

The United Nations Food and Agricultural Organization 
began operations in Ethiopia in February, 1947, and is still 
functional there. The primary objective of this agency has 
been to provide technical assistance. Projects were organ- 
ized in such areas as animal disease control, hides and 
skins, coffee, cotton production, seed improvement, re- 
forestation, and small agricultural tools. In addition, a 
limited number of fellowships have been granted for study 
abroad. The total program has been effective despite a 
limitation of funds. 

The United States technical assistance program in 
Ethiopia was begun in 1952. The agricultural phase of this 
program has been implemented through a contractual 
arrangement with the Oklahoma Agricultural and Mechani- 
cal Arts College. Out-of-classroom educational activities 
carried on by this agency have been related to those of the 
afore-mentioned organization. In certain instances the 
two agencies have conducted in-service training activities 
on a cooperative basis. | 

Instruction in certain phases of agriculture has been 
included in the curricula of schools of general education 
in Ethiopia. Of particular importance is the community 
school program which has been organized to offer four 
years of basic schooling for rural people. In addition, it 
will provide a functional outlet at the community level for 
improved methods of agriculture. 

Two secondary schools now offer certificates in agri- 
culture alone. One school is operated by the Ethiopian 
Government. The other and larger school has been estab- 
lished with the aid of the United States technical assistance 
mission. In addition to being a 4-year secondary school 
the latter offers 2 years of college-level instruction. The 
school has inaugurated an extensive program of research, 
particularly in connection with coffee. 

On November 5, 1956, the Imperial Ethiopian College 
of Agriculture and Mechancial Arts was opened for instruc- 
tion. The College was established as a joint effort between 
the Ethiopian Government and the United States technical 
assistance program. A degree is offered only in general 
agriculture and, to date, nearly the entire staff is made up 
of Americans. Although staff members have devoted most 
of their time to the establishment of the institution, 
research and extension activities have been initiated. 

Recommendations were made for the improvement and 
expansion of agricultural education at all levels. They 
stressed the inclusion of more agriculture in the curricu- 
lum of schools of general education, the expansion of the 
community school program, the improvement of in-service 





training offered through technical assistance, the estab- 
lishment of additional agricultural secondary schools, the 
expansion of the program at the College of Agriculture, 
and the expansion of research and extension programs. 
394 pages. $5.07. Mic 57-4633 


EDUCATIONAL OPPORTUNITIES AND 
PROBLEMS IN IOWA’S HOMES 
FOR THE AGING: A SURVEY 


(Publication No. 23,756) 


Raymond Oliver Johnson, Ph.D. 
State University of Iowa, 1957 


Co-Chairmen: Professor Hew Roberts 
Associate Professor A. N. Hieronymus 


Because organized information concerning old people’s 
homes in Iowa was inadequate, a survey was designed to 
explore the educational opportunities, problems, and 
community affiliations of thirty-five homes scattered 
throughout Iowa. These included seventeen different 
denominational religious homes, three fraternal homes, 
the Old Soldier’s Home, and fourteen county homes serving 
large and small cities. 

The survey consisted of personal interviews with the 
home administrators, with a ten per cent sample of the 
residents, and with secretaries of various community 
service agencies in functional proximity to the homes. 
Data were gathered on care of residents, living arrange- 
ments, leisure time programs, work schedules, sense of 
satisfaction evidenced by residents, and services from 
local community agencies. 

Large and small homes were represented among county 
and religious homes. The fraternal homes were small, 
and the Soldier’s Home was large. County homes and the 
Soldier’s home were on farms operated to make the homes 
nearly self-sustaining. The religious and fraternal homes 
were not on such farms. The county and Soldier’s homes 
had more men than women. Other homes had more women 
than men. The county homes were the only ones with 
residents classified as “mental.” Residents of county and 
Soldier’s homes generally had discontinued school after 
eighth grade. Other homes had over forty per cent high 
school graduates. Church affiliation was tenuous among 
county and Soldier’s homes residents, but dynamic and 
appreciated by other home residents. 

Resident satisfaction with a home was found related to 
the personality and ability of the administrators. Personal 
interest in the individual by administration was mandatory 
for resident satisfaction. A selective admittance policy 
also affected the sense of satisfaction among residents. 

In county homes selective placement of resident to job and 
fellow workers was crucial in fostering satisfaction. 

Watching television occupied first place in use of 
leisure hours for most residents. Religious and fraternal 
residents also used religious services, reading, and 
visiting to consume time. County residents used types of 
labor and the Soldier’s Home residents listed visiting, 
care of room, and quiet games as time consumers. 

The homes sponsored varied leisure time activities but 
they were maialy study or religious in nature. No homes 
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sponsored recreational activities demanding physical 
exertion. Thanksgiving and Christmas received an over- 
concentration of activities. 

Available community service agencies, with coordination 
and stimulation of latent community resources, could 
provide adequately all assistance required by the homes. 
Educational opportunities sponsored within the homes by 
directors of local adult education programs were completely 
lacking. No residents were enrolled in classes outside the 
homes. Local church service was generally spasmodic and 
uninteresting. 

The survey indicated that educational opportunities in 
Iowa’s homes for the aging are many even though currently 
latent. It indicated that the residents of homes have 
learned by trial and error to adjust to new ways of living 
even though limited. 

On the positive side it indicated that administrators 
are beginning to have a new concern for the welfare of the 
resident. Local agencies are beginning to recognize the 
home and the need for cooperative service from the com- 
munity. Society at large is recognizing that residents in 
our homes cannot confront their problems alone. Labor, 
agriculture, industry, education, religion, medicine, and 
government are slowly recognizing their responsibility 
to our increased older population. These groups are be- 
ginning to realize the potentialities for enrichment of our 
culture which can accrue from intelligent and dynamic 
cooperation of all elements of our society with the older 
citizen whether he lives in homes for the aging or not. 
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ANALYSES OF OBJECTIVES AND 
EVALUATION OF ACHIEVEMENTS OF 
SINCLAIR COLLEGE OF 
THE YMCA, DAYTON, OHIO 


(Publication No. 24,230) 


James M. Snyder, Ed.D. 
University of Cincinnati Teachers College, 1957 


Problem: This study is a presentation of analyses of the 
objectives of Sinclair College and an evaluation of the 
progress of the College in achieving its objectives. 


Sources of Data: Data for this study were collected from: 
(1) records of the college, (2) questionnaires distributed 

to and interviews with: (a) students who have sought spe- 
cific courses for specific needs, program students who 

had not yet graduated, and graduates, (b) faculty members 
of the College, (c) registrars of Colleges that had accepted 
Sinclair College students, and (d) employers or appointed 
co-ordinators within the various businesses and industries 
where Sinclair College students were or had been employed. 





Procedures of the Study: Identical information was sought 
through two different procedures - questionnaires and 
interviews. Committees representing each of the groups 
mentioned above assisted in perfecting the instrument 

to be used with each group and also in analyzing the results. 
Conclusions and recommendations were formed through 

the pooled consideration of the administrative staff. 





Conclusions: The first objective in the catalog states 





that the College provides opportunities for college level 
education adapted to the needs and interests of young 
people and to the training and educational demands of 

local business and industry. Most of the data collected 
from students, including graduates, indicated that the work 
they had taken at the College was adapted very well “to 
their needs and interests.” There was very little evidence 
from the business and industrial co-ordinators to sub- 
stantiate any claims concerning the degree to which 
Sinclair College is providing college-level education 
adapted to the “demands of local business and industry.” 


The second objective of the College is the guidance ob- 
jective. Data collected in respect to this objective were 
interpreted to mean that the guidance program is neither 
outstandingly strong nor weak. It was found that seventy 
per cent of the students had chosen their life work prior 
to attending the College. The evidence showed that a 
large majority of the students knew what they wanted with- 
out being advised, and that they did not desire any counsel- 
ing. The students who had not chosen their field of work 
prior to attending the College indicated that the College 
had helped them considerably in making that decision. 


The third objective is to provide general education. The 
data indicate that with one exception the College is achiev- 
ing this objective only to a moderate degree. The one 
exception indicated by an analysis of the data is that the 
students are stimulated vigorously to think rather than 

to merely memorize. 


The fourth objective is to help cultivate in the students 
those ethical insights, moral qualities and personality 
traits necessary for happy and successful living. It is 
extremely difficult to define the above-mentioned traits 
in a way that the achievement of them can be measured. 
This along with a conspicuous lack of comments upon the 
questions raised in the questionnaire regarding this ob- 
jective causes one to be reluctant to interpret the degree 
to which the College is achieving this objective. 


The fifth stated objective is to stimulate the desire for 
personality and leadership development and to provide 
opportunities for such accomplishments. The conclusion 
drawn from the data relative to this objective is that the 
student body has been well satisfied with the emphasis 
placed upon activities for personality and leadership 
development but that actually the fifth objective is being 
achieved to only a very small degree with a large percent- 
age of the students. 


Recommendations: A number of factors point to the ne- 








cessity of re-determining the functions the College should 
perform and of re-writing its objectives so that they 
clearly delineate those functions. 
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DUTIES AND REQUIREMENTS OF PERSONNEL 
WHO WORK WITH ELECTRONIC DEVICES 
IN MANUFACTURING INDUSTRIES 


(Publication No. 24,364) 


Robert Errett Turner, Ed.D. 
University of Missouri, 1957 


Supervisor: H. H. London 


PURPOSE: To ascertain the duties, opportunities and 
requirements of personnel who work with electronic 
devices in manufacturing industries. 


METHOD OF RESEARCH: Three hundred ninety-six 
manufacturing firms, employing 100 or more, in the 
St. Louis metropolitan area, were contacted by mail 
or telephone to find out which used electronic devices 
and employed personnel to work with those devices. 
Someone in each of 81 of these firms who employed 
such personnel was interviewed to obtain the desired 
information. 


SUMMARY: 


(1) All but three of the major industrial groups--to- 
bacco products, lumber and wood products (except 
furniture), and rubber products--were represented 
by the firms interviewed. 


(2) One hundred fifty of the 396 firms used electronic 
devices but only 89 employed personnel who were 
responsible for the technical operation of the devices. 


One-half or more of the firms in each of the major 
groups of ordnance and accessories; chemicals and 
allied products; petroleum and coal products; stone, 
clay, and glass products; electrical machinery, 
equipment, and supplies; transportation equipment; 
and miscellaneous manufacturing used electronic 
devices. 


Each of the following were applications made of 
electronics in over one-half of the 81 firms: elec- 
tronic timing, motor and/or generator control, 
temperature regulation, combustion control, voltage 
and current regulation, and quantity measuring. In 
addition to these, graphical recording, welding 
control, and liquid level and pump control were each 
used by 31 of these firms. 


According to the Dictionary of Occupational Titles 
classifications, in the firms studied there were 
2083 workers classed as skilled, semiskilled, or 
unskilled, 1269 whose chief work was with electron- 











ics and 814 who worked with electronic devices but 
whose chief work was not with electronics. 


Mimimum ages for hiring ranged from 18 to 44 
with the more responsible positions requiring the 
higher minimum ages. 


Maximum ages for hiring ranged from 25 to 70 
with the low maximum ages being required for 
learners or apprentices. In most cases the maxi- 
mum hiring age was not over 55. 


Preferred ages for hiring ranged between 25 and 45. 


No firms preferred non-whites although no prefer- 
ence as to race was shown for 1429 of the 2083 jobs. 


In only 114 of the jobs was there no preference 
regarding sex; none of the firms preferred women 
to work with electronic devices. 


There was an anticipated need for 1007 additional 
electronic workers within the next three years, 
757 whose chief work would be with electronics. 


The major duties, associated with electronics 
were, in order of frequency of occurrence: diag- 
nosing trouble, adjusting, servicing, assembling, 
making repairs, installing, and maintaining. 


Meters most frequently used were: multimeter, 
tube tester, oscilloscope, watt meter, RF signal 
generator, audio signal generator, oscillograph, 
field-strength meter, and function generator. 


Knowledge of electronic circuitry most generally 
needed was: high voltage power supplies, power 
supply regulation, control circuit oscillators, 
voltage discrimination, modulation and demodula- 
tion, impedance and network matching, triggering 
circuits, wide band amplifiers, linear and log 
amplifiers, and multiplication and function gener- 
ation. 


Knowledge of units used with electronics most fre- 
quently needed were: dry disc rectifiers, sole- 
noids and relays, cathode ray tubes, input and out- 
put devices, thyratons, transistors, and synchros 
and control transformers. 


General information most often needed was: prin- 
ciples of AC and DC motors and generators, rate 
generators and servomotors, principles of error 
detection, and servomechanisms. 


Shop practice most generally needed was: use of 

electrical measuring equipment, use of basic hand 

tools, blueprint reading, and basic sheet metal work. 
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THE ORIGIN AND NATURE OF THE CONTRACT 
COLLEGES OF CORNELL UNIVERSITY. A STUDY 
OF A COOPERATIVE EDUCATIONAL VENTURE 
BETWEEN A STATE AND A PRIVATE UNIVERSITY. 


(Publication No. 21,157) 


Malcolm Theodore Carron, 8S.J., Ph.D. 
University of Michigan, 1956 


The purpose of this study is to determine the origin 
and nature of the contract colleges of Cornell University. 
At present there are four of these colleges supported by 
the State of New York, but administered by Cornell, a 
private university at Ithaca, New York. The colleges in 
question are the New York State Colleges of Veterinary 
Medicine, Agriculture, Home Economics, and the New 
York State School of Industrial and Labor Relations. As 
units of the decentralized State University of New York, 
these four institutions are defined by law as “colleges 
furnishing higher education, operated by private institu- 
tions on behalf of the state pursuant to statute or contrac- 
tual agreement.” 

Briefly, the problem of this investigation is to answer 
four questions: (1) how and under what circumstances did 
the first State Colleges at Cornell University arise? (2) 
how did the State-Cornell relationship respecting these 
colleges develop after the foundation of the first colleges? 
(3) what is the nature of the contract college? (4) what is 
the legal relationship of Cornell University to the State of 
New York? 

The method of research employed is a documentary 
investigation. Primary sources consist of reports and 
correspondence of the Presidents and other officials of 
Cornell University; the Cornell University Trustee Pro- 
ceedings; New York State laws and legislative committee 
reports; legal opinions and court decisions; and reports 
and correspondence of the State Education Department and 
the State University of New York. 

The study reveals that the more significant immediate 
factors in the formation of the first State Colleges at 
Cornell were: (1) the initiative of Cornell’s President J. 
G. Schurman coupled with New York’s urgent need for 
veterinarians in the creation of the State Veterinary Col- 
lege in 1894; (2) the effective work of L. H. Bailey, Cor- 
nell’s dean of Agriculture, in obtaining the support of the 
Legislature and the farmers in the controversy over the 
State College of Agriculture, established in 1904; (3) the 
impact of the Cornell argument based on the claim that 
the land-grant foundation of the University implied a State 
obligation to furnish additional facilities for Agriculture; 
(4) the economy of using the already-existing facilities of 
Cornell University. 

A later period after the establishment of the first two 
colleges saw the confirmation of Cornell’s new relation- 
ship to the State. Two more colleges were placed under 
the University’s jurisdiction, and on two occasions Cornell 
successfully defended its controlling position in the admin- 
istration of the State Colleges. 

An insight into the nature of the contract college is 
given in a treatment of the conflict centering in Dean 


Bailey’s reorganization plan for the College of Agriculture. 


The University, while continuing its complete, over-all 
control, recognized the desirability of a reasonable amount 





of autonomy for the College in the day-to-day management 
of its own affairs. Similarly, a section describing Cornell’s 
general administration shows how the State units through 
a number of mutual arrangements are integrated into the 
total life of the University, yet retain their separate identi- 
ties. 

Conclusions concerning the legal relationship of Cornell 
to the State are: (1) Cornell is generally not considered a 
department or agent of the State subject to controls ordi- 
narily placed by law on governmental agencies; (2) Cornell 
contract-college employees are not State employees even 
though their salaries are paid by State appropriations; 
(3) the Cornell-State legal relationship has undergone no 
essential modification from the time of the founding of the 
first State College in 1894 to the present. Despite the 
millions of dollars appropriated to it for the State Colleges 
in over sixty years, Cornell University has retained its 
identity as a private educational corporation. 

183 pages. $2.40. Mic 57-4637 


THE CHRONOLOGICAL DEVELOPMENT OF THE 
CATHOLIC SECONDARY SCHOOL IN THE 
ARCHDIOCESE OF PHILADELPHIA 


(Publication No. 24,858) 


William J. Costello, Ed.D. 
Temple University, 1957 


From its beginnings in the early eighteenth century with 
the organization of a private academy for boys, the growth 
of the Catholic secondary school system has been astonish- 
ing. The present structure consists of fifty-nine secondary 
schools representing sixteen diocesan secondary schools, 
twenty-one parish high schools, three private schools for 
boys and nineteen private secondary schools for girls. 
True, many of the earliest schools failed but others sur- 
vived in some modified form still holding tenaciously to 
the tenets of their original founders. Today it can be 
safely asserted that the tottering infant of the 1800’s has 
grown until today it represents one of the most powerful, 
most closely knit organizations in the educational world, 
which has become the model of the entire country for the 
establishment and the organization of Catholic high schools. 

In 1901, closely following the founding of Roman Cath- 
olic High School, the first free diocesan high school, the 
Catholic High School Centers were launched and served 
the educational needs of the Catholic girls of Philadelphia 
until the establishment of the John W. Hallahan Catholic 
Girls’ High School rounded out the educational offerings 
to the city’s young women. The growth of the Catholic 
school system may be termed erratic in the sense that it 
has leapt forward here and lagged behind there, but this 
has not been due to any lack of interest on the part of the 
administrators or of the laity. 

In the early days of the secondary schools the curricu- 
lum followed was specifically defined and demanded of all 
who attended the school. Today in keeping with modern 
educational practices the curriculum has been determined 
largely by the student population who attend the schools. 
The practice of electives is largely conditioned by the 
accrediting agency which inthis case is the Middle Atlantic 
States Association of Colleges and Secondary Schools. 
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Many other changes have taken place in the organization 
and planning of today’s curriculum. The two-fold purpose 
of the Catholic secondary school, fitting for life and fitting 
for college still functions, but the former has received 
more attention than previously. This differentiation in the 
curriculum began about 1900 but did not reach any develop- 
ment much before 1910. However, since 1910, and espe- 
cially since 1920, many readjustments in subject matter 
and its organization have taken place. New material has 
been introduced in the traditional subjects. The changes 
in the physical sciences and in the social sciences have 
been radical. Changes, although not as radical, have 
occurred also in the other fields of study. 

The first Diocesan School Board in the United States 
was established in Philadelphia on May 3, 1852. The board 
today consists of the bishops of the Archdiocese, a number 
of prominent pastors, the heads of the three Catholic col- 
leges for men, the superintendent of schools, his three 
assistant superintendents, and a board of supervisors com- 
posed of sisters, members of the congregations who teach 
in the schools. The board determines the policy. The 
superintendent and his staff administer the schools. 

The early schools were all private and charged tuition 
for their support. Twenty-one private schools still exist. 
No tuition is charged in the diocesan or in the parish high 
schools. The tuition burden in these schools is borne by 
the parishes. 

In conclusion it may be said that the parochial schools 
in Philadelphia have grown into a strong, well-organized 
system; a system which has attempted to keep pace with 
the changing times yet has ever adhered to the Catholic 
philosophy of education. 267 pages. $3.45. Mic 57-4638 


ACTIVITIES OF THE AMERICAN LEGION IN 
TEXTBOOK ANALYSIS AND CRITICISM 1938-1951 


(Publication No. 24,424) 


Orville Eastland Jones, Ed.D. 
The University of Oklahoma, 1957 


Major Professor: L. P. Jorgenson 


Since its founding in 1919, The American Legion has 
been interested in public education and through its National 
Americanism Commission has played an active part in the 
discussion of educational problems. The Legion’s empha- 
sis in public education has been on citizenship training for 
the youth of America. In 1938, The Legion became inter- 
ested in the content material of the Harold O. Rugg Social 
Science Series of textbooks, and in 1939 became actively 
engaged in a national program designed to have the Rugg 
textbooks removed from classroom use in the public 
schools of America. 

On January 1, 1941, National Commander Milo J. War- 
ner appointed R. Worth Shumaker, a trained educator from 
West Virginia and a Legionnaire, to become Assistant 
Director of the National Americanism Commission and 
direct the activities of The Legion in analyzing and criti- 
cizing the Rugg series of textbooks. Under Mr. Shumaker’s 
leadership the National Americanism Commission pub- 
lished and distributed four pamphlets entitled Rugg 
Philosophy Analyzed. The comments received from 





Legionnaires and educators who read the pamphlets were 
both complimentary and derogatory. 

After November, 1942, when the fourth pamphlet was 
published and distributed, The Legion directed its activi- 
ties to analyzing and criticizing any and all textbooks which 
were considered to be questionable or objectionable for 
public school classroom use by local Legion Posts. The 
Americanism Commission continued its activities in this 
area until 1951 when all requests for textbook analysis and 
criticism were referred to the Educational Reviewer for 
an opinion as to whether the book contained questionable 
or objectionable material. 

The September, 1940, issue of The American Legion 
Magazine contained an article written by O. K. Armstrong, 














a writer and Legionnaire from Ohio, which was entitled 
“Treason In The Textbooks”. This article contained a list 
of thirty-eight publications which, through implication, 
were considered to be “un-American or anti- American” 
by the author. Most of the comments received from this 
article were unfavorable, and placed the publishers of the 
publications in embarrassing situations with their sub- 
scribers. In some cases, serious financial losses were 
incurred by these publishers. Ata later date the Director 
of Publications for The Legion and O. K. Armstrong made 
retracting statements apologizing for the list of publica- 
tions being inadvertently included in the article. Although 
the publishers were cleared after these statements were 
made, there still existed many unfavorable attitudes toward 
The Legion because of the part it had played in this inci- 
dent. No retracting statement pertaining to The Legion’s 
charges against the Rugg series was ever made by anyone 
connected with this organization. 

Although The Legion has discontinued its activities in 
textbook analysis and criticism, it is still concerned with 
citizenship training for American youth in the public 
schools of our nation. 184 pages. $2.40. Mic 57-4639 


THE HISTORICAL DEVELOPMENT OF 
INTERCOLLEGIATE FORENSIC ACTIVITIES, 1915-1956 


(Publication No. 24,422) 


D. J. Nabors, Jr., Ed.D. 
The University of Oklahoma, 1957 


Major Professors: Gail Shannon and Albert J. Croft 


The aim of this study is to provide an understanding of 
modern intercollegiate forensics by examining its over-all 
development since 1915. Elements included were debate, 
oratory, extemporaneous speaking, student congress, 
forensic fraternities and judging. The development of 
these elements is traced in terms of participation, growth, 
the evolution of the contest forms, the problems of contest 
judging, and the emergence of nationwide forensic policies 
and organizations. 

The first forensic fraternity, Delta Sigma Rho, was 
founded in 1906, followed by Tau Kappa Alpha in 1908, and 
Pi Kappa Delta in 1913. These organizations nurtured the 
forensic program in its infancy, established guiding prin- 
ciples, and have sponsored regional and national profes- 
sional meetings, tournaments, and congresses. 

Intercollegiate debate began in 1881 when Knox College 
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met Illinois College at Jacksonville, Illinois. The earliest 
debate program consisted of two or three contests per 
year, and as the activity increased in popularity, the season 
was expanded to ten or twelve debates. Following the ori- 
gin of the debate tournament at Winfield, Kansas, in 1923 
and the development of the policy of selecting an official 
question for national use, debate increased rapidly until, 
as of 1956, almost 200 tournaments were being held annu- 
ally. Debate squads likewise increased in size during the 
period from teams of six speakers to groups of many 
times this number, frequently reaching a maximum of 50 
or more members. Dissatisfaction with the traditional 
form resulted in experiments with variations in debate 
and many innovations were devised. 

The organization of the Interstate Oratorical Associa- 
tion in 1874 resulted in the development of the first na- 
tional oratorical contest. Other oratorical leagues fol- 
lowed. Extemporaneous speaking started as an intramural 
contest at Grinnell College, Iowa, in 1891. The first na- 
tional extempore contest was held in 1924 with extempora- 
neous speaking replacing oratory thereafter as the most 
popular individual event in forensics. The student con- 
gress began its development following a model League of 
Nations Assembly sponsored by Syracuse University in 
1927. 

Dissatisfaction with judging results led to experiments 
with nondecision contests, the use of rating scales, audi- 
ence decisions, and judging by opponents. 

The forensic movement originated as an extracurricular 
activity growing out of the interests of small groups of 
students. It has grown until today, with thousands of col- 
lege students participating in hundreds of intercollegiate 
forensic events and activities during the typical college 
year, with nearly 400 chapters in the forensic fraternities, 
and with budgets running into the thousands of dollars, 
intercollegiate forensics has firmly established itself as 
a defensible element in the program of higher education. 

227 pages. $2.95. Mic 57-4640 


A HISTORICAL STUDY OF PUBLIC SCHOOL 
LEGISLATION IN COLORADO 


(Publication No. 22,628) 


Donald Fremont Popham, Ed.D. 
University of Colorado, 1956 


Supervisor: Professor Edwin R. Carr 


The objectives of this study were to: (1) produce a true 
and accurate account of the school laws enacted in Colo- 
rado, and a correct record of the judicial decisions per- 
taining to the school laws; (2) describe each change in the 
school law under appropriate topics; (3) relate the school 
laws of Colorado wherever possible to movements and 
trends in education and school law elsewhere; (4) point 
out any illogical or contradictory provisions in the school 
law or in the judicial decisions rendered concerning the 
laws; (5) summarize the developments that have taken 
place with respect to the school law; and (6) suggest 
changes which should be made in the school law. 

During the territorial period, 1861-1876 laws were 





enacted to: (1) divide each county into a number of school 
districts in which the organization and management of the 
schools was controlled by the voters thereof; (2) provide 
for school taxes and bonds; (3) provide for the certifica- 
tion of teachers; and (4) establish the offices of county 
superintendent of schools and territorial superintendent. 

During the period of early statehood, 1877-1921 laws 
were enacted to: (1) provide for the refunding of school 
district indebtedness; (2) establish new funds for the 
schools; (3) consolidate school districts; (4) establish a 
pension system for retired teachers; (5) require school 
attendance; and (6) establish a State Department of Educa- 
tion. 

During the period of increasing state control, 1921-1949 
laws were enacted to: (1) establish public junior colleges; 
(2) centralize teacher certification practices; and (3) pro- 
vide minimum salaries and tenure protection for teachers. 

Developments in the school law since 1949 include: 

(1) reorganization and consolidation of school districts; 

(2) enactment of modern school finance laws; (3) enactment 
of a comprehensive program for the education of handi- 
capped children; and (4) reorganization of the State Depart- 
ment of Education. 

A study of public school legislation in Colorado and 
elsewhere indicates the need for changes in the school law 
of Colorado. It is recommended that: (1) the procedures 
of the 1949 legislation be restored which provided for a 
State reviewing authority to consider proposed districts in 
their relation to other areas and the school system of the 
State as a whole; (2) a study be made to determine the 
possibility of establishing a state-wide network of junior 
colleges supported more adequately by the State; (3) gen- 
eral laws be passed which will provide an organizational 
structure and promote an integral, adequate, safe and 
efficient public school transportation system; (4) the State 
provide a minimum educational support or foundation pro- 
gram of 5,200 dollars per classroom unit for every organ- 
ized classroom unit in the State; (5) a minimum require- 
ment for all certificates to teach should be the possession 
of a bachelor’s degree from an accredited teacher training 
institution, and a clear-cut distinction be made between 
elementary, secondary, junior college, special education, 
and administrative certificates; (6) no consideration be 
given to political party affiliation for membership on the 
State Board of Education, and that the State Board of Edu- 
cation also be designated as the State Board for Vocational 
Education; (7) all compulsory school attendance legislation 
be consolidated into one statute; (8) the State Board of 
Education be authorized to formulate a minimum curricu- 
lum for the public schools; and (9) a school code be enacted 
which would eliminate all archaic provisions in the school 
law. 338 pages. $4.35. Mic 57-4641 
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THE ORIGIN, DEVELOPMENT, AND CURRENT 
STATUS OF THE OKLAHOMA FEDERATION 
OF COLORED WOMEN’S CLUBS 


(Publication No. 24,429) 


Willa Allegra Strong, Ed.D. 
The University of Oklahoma, 1957 


Major Professor: Gail Shannon 


This study had for its purpose the portrayal of the 
environmental forces, personalities, and events basic to 
the origin and development of an organization. The under- 
lying assumption of the study was: the Oklahoma Federa- 
tion of Colored Women’s Clubs has functioned as a signifi- 
cant educational force in the community. The historical 
method was employed together with the questionnaire and 
interview techniques. 

Significant events in the development of the organization 
were: the organization of the Excelsior Club of Guthrie in 
1906; the East Side Culture Club of Oklahoma City in 1907; 
the Francis Harper Club of Muskogee in 1908; and the 
forming of the state organization, April 16, 1910. 

The program of the organization developed around five 
centers of interest: civil rights, community development, 
prevention of juvenile delinquency, youth education, and 
adult education. Leadership in federated clubs has been 
characterized by strong educational preparation, personal 
integrity, and dedication to humanitarian service. 

The current membership of the organization revealed 
these characteristics: seventy-eight per cent of the mem- 
bership fell within the age range of thirty to fifty nine. 
Fifty-seven per cent had attained eigher a high school or 
college education. Ninety-seven per cent were married or 
widowed. Forty-six per cent of those listing a specific 
occupation named teaching. Fifty-five per cent had been 
members of a federated club from one to ten years. Church 
affiliations were ninety-five per cent Protestant. Activities 
in which federated club women participated according to 
the rank order of frequency of listing were: church, 

P, T. A., community center, Y. W. C. A., Scouting, and 
N. A. A. C. P. 

Conclusions derived from the analysis of the data are: 
(1) the Oklahoma Federation of Colored Women’s Clubs 
has contributed to the educational development of commu- 
nity life; (2) it has been a force in the “moral integration” 
of the community; (3) it has developed a constructive type 
of community leadership; (4) it has demonstrated capacity 
for adjustment to social change; (5) there has been a lack 
of provision for continuity of administrative programs, 
long-range planning, and year-round consultative service 
to local federated clubs. 

An assessment of the potentialities of the organization 
for continued contribution to contemporary community life 
in Oklahoma suggested these recommendations: employ- 
ment of an executive secretary to provide for continuity 
of administration and long-range planning; the establish- 
ment of a headquarters to provide facilities for personnel, 
programs, and property of the organization; the broaden- 
ing of the program in youth education to include youth of 
both sexes; and the initiation of a program to meet the 
needs of women in the period of later maturity. 

248 pages. $3.20. Mic 57-4642 
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THE RELATION OF KINESTHESIS TO CERTAIN 
MEASURES OF HAND FUNCTION 


(Publication No. 23,724) 


Helen Irene Clark, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor M, Gladys Scott 


The purpose of this study was threefold: 1) to deter- 
mine whether or not there was a significant relationship 
between maximum grip strength and kinesthetic sensitivity 
of the hand; 2) to investigate the relationship, if any, be- 
tween kinesthesis of the hand and hand and finger function- 
ing; and 3) to determine the effect, if any, of fatigue on 
measures of kinesthetic sensitivity of the hand. 

Kinesthesis was measured by the following tests: 1) a 
target finger spread test; 2) two tests of rotary positioning 
(supination and pronation); 3) a test of vertical positioning 
of the index finger; and 4) a test of pronation-supination 
of the hand in a wide spread position, referred to as the 
“trough” test. Tests of hand function included: 1) a max- 
imum grip strength test; 2) a screw test; and 3) an index 
finger tapping test. 

Thirty-three women students enrolled in major classes 
or skill classes in physical education at the State Univer- 
sity of lowa were used as subjects in the preliminary phase 
of the study. Three tests of kinesthesis and one test of 
hand function were administered at that time. Only the 
dominant hand was tested, with four trials allowed on each 
test. 

Reliabilities were established by means of the Pearson 
product-moment method of correlation using the sum of 
the odd trials against the sum of the even trials. The “t” 
test of the significance of the difference between the means 
was applied to determine whether or not there was a sig- 
nificant difference between trials one and four and one and 
two. As a result of the obtained “t’s,” only two trials were 
administered in the secondary phase of the study. 

Subjects in the secondary phase of the study were 75 
male. students enrolled in Freshman and Sophomore Re- 
serve Officer Training Corps courses at the State Univer- 
sity of Iowa. 

The tests were administered in the following order: 
Hand Function - 1) Maximum Grip Strength test, 2) Screw 
test, and 3) Tapping test; and Tests of Kinesthesis - 1) 
Target Finger Spread test, 2) Trough test, 3) Rotary 
Positioning (supination and pronation), and 4) Index Finger 
Positioning test. 

Three additional tests used in this phase of the study 


)had been established as reliable measures by previous 


investigators at the State University of Iowa. 

Immediately after the first administration of the tests 
of kinesthesis, the hand was fatigued by application of 
maximum grip on a hand dynamometer for a 30 second 
period. The tests were then re-administered, with fatigue 
induced before each. 

When the tests of hand function were correlated with 
tests of kinesthesis, the correlations between Maximum 
Grip Strength and kinesthesis produced negative coeffi- 
cients, two of which were significant at the 5 percent level 
of confidence. The remaining 13 coefficients were too low 
to be significant at the 5 percent level. 
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Intercorrelations of the five tests of kinesthesis yielded 
low coefficients, and in three cases, negative correlations 
resulted. 

After induced fatigue, retests of kinesthesis indicated 
improvement over original performance in four tests. The 
Trough test showed a loss. The “t” was significant at the 
5 percent level of confidence for three tests. 

On the basis of the facts obtained from this study, it 
was concluded that: 

1) There was an inverse relationship between Maximum 
Grip Strength and the five tests of kinesthesis. 

2) There was no significant relationship between the 
five tests of kinesthesis and the Tapping test or the Screw 
test. 

3) There was significant improvement in performance 
after induced fatigue in three of the five tests of kinesthe- 
sis. An insignificant loss in performance of the Trough 
test occurred after fatigue. 73 pages. $2.00. Mic 57-4643 


THE FUNDAMENTALS OF AN ORIGINAL SYSTEM 
OF OFFENSIVE PLAY IN FOOTBALL 


(Publication No. 23,749) 


Robert Dean Hoff, Ph.D. 
State University of Iowa, 1957 


Chairmen: Associate Professor Louis E, Alley and 
Associate Professor Frank D. Sills 


The purpose of this dissertation was to develop a hand- 
book for the presentation of the fundamentals of an original 
system of offensive play in football. Background material 
requisite to the understanding of this system has been 
presented. It includes descriptions of the original T, 
wing-T, wingback, and split-T formations, together with 
an account of the development of signal-calling systems. 

The author’s signal-calling system for the total offense, 
together with the blocking fundamentals, was so designed 
as to be applicable to practically all the offensive forma- 
tions employed in modern football. The signal-calling 
system combined with the blocking rules makes possible 
(1) an easy adjustment of offensive patterns in accordance 
with the players available, (2) simplified scouting proce- 
dures, (3) the use of an unlimited number of play-patterns 
with variations, and (4) a greater understanding of total 
offensive football. 

The signal-calling system is based upon (1) the type of 
play (running or pass), (2) the type of backfield formation 
(T or single-wing), (3) the type of line formation (balanced 
or unbalanced), (4) the area to be attacked (zones for pass- 


ing and points for running), and (5) the type of play-pattern. 


The blocking fundamentals, or patterns, are arranged for 
(1) direct blocking, (2) indirect blocking, (3) delayed 
blocking, and (4) counter blocking. 

The basic play-patterns for the total offense include 
(1) direct-hitting plays, (2) indirect-hitting plays, (3) de- 
layed-hitting plays, and (4) counter-hitting plays. The 
play-patterns are designed to demonstrate the application 
of the signal-calling system as well as the ease with which 
a total offense can be used. 

The importance of efficient administration to a success- 
ful football program has been discussed with particular 





emphasis on preseason letter to parents and players, the 
players’ manual, the practice schedule, and the responsi- 
bilities of the coach. 140 pages. $2.00. Mic 57-4644 


SELF-ATTITUDES OF WOMEN PHYSICAL EDUCATION 
MAJORS AS RELATED TO MEASURES OF 
INTEREST AND SUCCESS 


(Publication No. 23,752) 


Wilma E. Isenberger, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor M. Gladys Scott 


The purpose of this study was to determine the rela- 
tionship between the self-attitudes of women physical edu- 
cation major students and measures of interest and suc- 
cess. A second problem was to determine the relationship 
between the self-attitudes and interest of physical educa- 
tion teachers and women physical education major students. 

Two hundred seventy-seven women physical education 
major students from three institutions and one hundred 
sixty-nine women physical education teachers, who were 
alumnae of these institutions, served as subjects. 

Self-attitudes were measured by the “Who Am I?”, a 
twenty statements test. A locus score, attitude index, 
sources of influence, salience of references to physical 
education major and teaching, and total references to the 
sports area were obtained from the results of this test. 
Interest was determined by the Strong Vocational Interest 
Test. Results of the Minnesota Teacher Attitude Inventory, 
Scott General Motor Ability Test and Jaeger’s teacher 
trait evaluation sheet provided measures of success. The 
first semester grades in physical education theory and 
skill courses and total university grades provided other 
measures of success. 

The “Who Am I?” test and the Strong Vocational Inter- 
est Test were administered to all students in the fall of 
1955. These tests were mailed to the teacher group. Two 
of the student groups took a repeat of the “Who Am I?” 
test in May, 1956. One group took the Minnesota Teacher 
Attitude Inventory at this same time. All juniors and 
seniors rated themselves on teacher traits in the spring 
of 1956. Three instructors from each institution also rated 
each student on the same traits. Motor ability scores and 
grades were obtained from the files in each institution. 

A statistical analysis of the data revealed differences 
between school groups and within school groups on the 
different variables. The results indicate the need for 
further studies employing the “Who Am I?” test. It is 
evident that differences between schools prevent the estab- 
lishment of characteristic self-attitude patterns for all 
women physical education students. 

The results of this study indicate that there is a signif- 
icant difference between the self-attitudes of student groups 
within a school and between schools. The self-attitudes of 
teachers differ significantly from those of students en- 
rolled in a liberal arts college or a teachers college con- 
nected with a university but are similar to those of stu- 
dents in a teacher education institution. There is no sig- 
nificant relationship between self-attitudes, represented 
by locus score, and the measure of interest. However, 
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the relationship between the Attitude Index, which serves 
as a check on self-attitudes, and interest is significant for 
one student group. 

Self-attitudes and success as measured by the Minne- 
sota Teacher Attitude Inventory are not significantly re- 
lated. Another measure of success, the judges’ ratings of 
teacher traits, is negatively related to self-attitudes. 
However, the obtained correlation coefficients are not of 
the magnitude to be significant. Significant relationships 
exist between semester grades and self-attitudes, and 
between physical education skill grades and self-attitudes 
for one student group. These relationships for the other 
group tested tend toward the negative. Physical education 
theory grades tend to be positively related to self-attitudes. 
There is a small but positive relationship between motor 
ability and self-attitudes. 122 pages. $2.00. Mic 57-4645 


THE CONSTRUCTION OF A FILM FOR USE IN 
INSTRUCTION IN POSTURE AND BODY MECHANICS 


(Publication No. 23,766) 


Kathryn Luttgens, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor M. Gladys Scott 


A 16 mm. sound motion picture and accompanying film 
guide were produced for use as instructional aids in the 
teaching of posture and’body mechanics. The film was 
designed to be of service to teachers and students in sec- 
ondary schools and colleges and to the professional student 
in physical education. 

The response of college specialists in posture and body 
mechanics to a check list on possible film content, a sur- 
vey of current literature and films on posture and body 
mechanics, and the author’s teaching experience in this 
area determined the material and the emphasis of the film. 
Since these sources seemed to indicate the desirability of 
so doing, an effort was made to present effectively as wide 
a variety of examples of posture and body mechanics skills 
as time, equipment, and facilities permitted. 

The film script was written in six main sections: 
introduction and basic principles of posture, the standing 
posture and exercises, walking, lifting and carrying, pull- 
ing and pushing, sitting, and a summary. Applications of 
the mechanics of static and dynamic postures were as 
many and varied as possible. 

Filming was done by members of the staff of the Motion 
Picture Production Bureau of the State University of Iowa 
at numerous locations at the University and in lowa City. 
Filming sessions were approximately three hours long, 
three times per week, and spaced over a two month period. 
Processing and editing of all film, and recording and edit- 
ing of the sound track were done at the Motion Picture 
Production Laboratory of the University. Steps in editing 
included viewing the projected work print, selecting accept- 
able scenes and reassembling in script order, cutting 
scenes to action by simultaneous viewing through moviolas, 
cutting scenes to narration, and cutting and combining the 
original negatives to match the edited work print. The 
content of the film and its execution were appraised by 
specialists in physical education and educational motion 





picture production for accuracy of content and technical 
quality. 

It is believed that this film will be an effective aid to 
instruction in posture and body mechanics. However the 
extent of this effectiveness and the number of situations 
in which the film can be of value only can be determined 
with use. 106 pages. $2.00. Mic 57-4646 


A NATIONAL STUDY OF WOMEN’S INTRAMURAL 
SPORTS IN TEACHERS COLLEGES AND 
SCHOOLS OF EDUCATION 


(Publication No. 22,121) 


Ann Mackey, Ed.D. 
Boston University School of Education, 1957 


The purposes of the study are: to identify the intra- 
mural sports offered for women in selected Teachers 
Colleges and Schools of Education throughout the United 
States; to discover the present status of organization and 
administration; common policies and practices; sources 
of financial aid; types of facilities and equipment; and 
information to make possible comparison and evaluation. 

The National Section of Girls and Women’s Sports, a 
Section of the American Association of Health, Physical 
Education and Recreation, gave endorsement to the study. 

Documentary analysis, checklist and personal interview 
were used to procure the data. 

The checklist was sent to 302 directors of women’s 
physical education; returns were received from 252, or 
83%; 221 were deemed usable. Responding institutions in 
45 states and Puerto Rico ranged in enrollment from 200 
to 22,000 students. 

Following are the study findings: 

Administration and supervision of the intramural pro- 
grams is a cooperative function of the physical education 
department and the Women’s Athletic Association in more 
than half of the teachers colleges and schools of education. 
The physical education department itself administers 43 
per cent of the programs, and alone or cooperatively is 
responsible for 95 per cent. In four out of five institutions, 
the college Women’s Athletic Association or the Women’s 
Recreation Association provide sponsorship. 

Financial support in 45 per cent of institutions is from 
the physical education department; in 40 per cent, from 
the Women’s Athletic Association; third largest contribu- 
tor is the student government. In only one out of four is 
money specifically allocated to intramural activities by 
the college or university. 

Facilities of the physical education department are 
used for intramural activities in 98 per cent of the institu- 
tions. Most frequently available are a gymnasium (re- 
ported by 100%); a swimming pool (66%); a dance studio 
(37%); an athletic field for corecreation (35%); a games 
room (30%); golf course (18%). Facilities having the 
greatest daily use, in order, are: gymnasia, athletic fields 
for women; dance studios; golf courses; swimming pools; 
games rooms. More than half report use of off-campus 
facilities, often on a rental basis. 

Grouping for participation was found to be: by dormi- 
tories, 56%; open tournaments, 54%; one-half use, in 
addition, sorority groupings; and a third, class and club 
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groupings. Ability in skills as a basis for grouping was 
found in only 17%, mostly small colleges; and in only one 
in ten of colleges enrolling over 5,000 students. 

Nearly two-thirds depend upon students to officiate 
intramural games; a small percentage use rated officials; 
nine-tenths requrie faculty supervision of intramural 
practices and games. 

Seasonal activities most offered are: spring: softball, 
tennis and archery; winter: basketball, badminton and 
volleyball; fall: volleyball, field hockey and tennis. Most 
popular sports for women in terms of participation are in 
order volleyball, basketball and softball. Extramural 
activities are conducted in nearly half of the smallest col- 
leges (under 1,000 enrollment); two-thirds of medium- 
enrollment institutions (1,000-5,000), and three-fourths of 
large colleges (over 5,000), extramurals most reported 
are playdays, sport days, symposia and telegraphic meets. 

Corecreational activities are found in only slightly 
over one-third of the colleges; most popular are volleyball, 
square dancing, badminton and tennis. 

Afternoon time is used for intramurals in 42% of col- 
leges; afternoons and evenings in 34%; evenings in 29%. 
One, two, or three practices per week are provided for 
specific intramural activities; more than three per week 
are uncommon. 

Award systems are used in 58% of colleges; in order 
of frequency are letters, monograms or numerals; roving 
trophies; jackets, blazers and sweaters; medals; individ- 
ual trophies; pins; certificates. 

Physical examinations are required once in four years 
by 41%; four times in four years by 37%; twice in four 
years by 18%; only one college reported no requirement. 
Eighty-eight per cent have a college or university physi- 
cian; 83% have a nurse in attendance. Only 15% require 
a special health examination for participation in intra- 
murals. 

The study was confined to accredited state teachers 
colleges and schools of education. 
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THE EFFECT OF A SPECIFIC ACTIVITY PROGRAM 
ON CHILDREN WITH LOW MUSCULAR FITNESS 


(Publication No. 23,767) 


Lucille Ingrid Magnusson, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor M. Gladys Scott 


The main purpose of this study was to determine the 
effects of a specific stunts activity program on third and 
fourth grade children selected for low muscular fitness 
status. A sub-problem was to describe in standard scores 
the performance of children in grades one through six on 
four tests purporting to measure muscular fitness. These 
scores were used as the basis for classifying the children 
who were low in muscular fitness. 

The four tests selected to measure fitness in particular 
muscle groups were bent arm hang, knee push-ups, flexi- 
bility and sit-ups. These tests were administered to 1854 
children from grades one through six in the public elemen- 
tary schools of Iowa City, Iowa. Based on the analysis of 





these test scores, T-scales were constructed only by sex 

for each test. The raw score records were converted into 
T-score values and the sum of the T-scores from the four 
tests was used as the final composite score for each indi- 
vidual. 

Because there were no significant differences between 
the mean scores for either boys or girls in the third and 
fourth grades on any of the four tests, these grades were 
selected for the experimental phase of the study. The 
children from one school whose composite score was in 
the lower half of the totals for these two grades were 
paired child for child according to sex and total composite 
score. This sample consisted of twenty matched pairs of 
boys and twenty matched pairs of girls. The members of 
each pair were assigned at random to the two groups and 
the groups assigned at random to the experimental or con- 
trol treatment. . 

The experimental group participated in a stunts activity 
treatment twenty minutes daily for thirteen lessons in 
addition to their regular physical education classes. The 
control group continued with their normal activity. Follow- 
ing this treatment, the four muscular fitness tests were 
readministered to both groups. 

The t-test was used to compare the two groups on the 
basis of the mean difference between their final composite 
scores and between the initial and final composite scores 
for each individual for both the experimental group and 
the control group. To determine the effect of the treat- 
ment on the specific abilities measured by each of the 
tests, the significance of the difference of the “gains” be- 
tween initial and final scores for each pair on each test 
was computed by means of the t-test. 

Intercorrelations for all four tests were computed on 
members of the experimental and control groups. 

Based on the results of this study, the following conclu- 
sions seem justified: 

1. There appears to be a significant difference between 
boys and girls in arm strength, abdominal strength and 
flexibility as measured in this study. Boys are superior 
to girls in all abilities measured except flexibility. 

2. A stunt type activity program over a short period 
of time can increase muscular fitness as evidenced by the 
significant difference in the final composite score of the 
experimental group over the control group. 

3. A stunt type activity program can be effective in 
significantly increasing arm strength and abdominal 
strength. However, the program as taught in this instance 
can not be expected to increase the amount of flexibility. 

4. There would appear to be no significant relationship 
between the abilities measured in this battery of muscular 
fitness tests with the exception of the negative relationship 
between knee push-ups and flexibility when measured on 
boys. ines 

0. Flexibility, as measured in this battery, would ap- 
pear to be a questionable test of muscular fitness as evi- 
denced by the results of this study. 
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PARTICIPATION AREAS AND INTEREST AREAS IN 
THE RECREATION OF COLLEGE STUDENTS 
WITH DIVERSE CURRICULUMS 


(Publication No. 24,041) 


Charles Taylor Stancil, Ph.D 
The Pensylvania State University, 1957 


This study attempted to determine whether there are 
significant differences in recreational participation between 
students enrolled in the liberal-arts curriculum and stu- 
dents enrolled in the technical curriculum; and also to 
determine whether differences exist in recreational interest 
between these students enrolled in diverse curriculums. 

A recreation checklist consisting of 237 activities was 
constructed to obtain data on recreation participation and 
recreation interest. The activities in the checklist were 
grouped according to type under nine areas in accordance 
with the classification in use by the National Recreation 
Association. The writer visited eight selected colleges 
and universities and administered the checklist to a sample 
of 815 male undergraduate students from each of the four 
academic classes. | 

The following results were obtained: The college envi- 
ronment appears to play an important part in the recrea- 
tion participation of students regardless of the type of 
curriculum. The four academic classes in the same insti- 
tutions do not appear to differ appreciably in recreation 
participation. 

Students tend to be interested and participate in recrea- 
tion activities which are somewhat related to the subject 
matter of the curriculum in which they are enrolled. The 
liberal-arts-college students appear to be more interested 
in activities which are suited to groups, e.g., active games 
and sports activities, dancing activities, and social group 
activities. The technical-college students appear to be 
more interested in activities which can be engaged in alone 
or with one other person, e.g., arts and crafts activities, 
collecting activities, and nature and outing activities. 

There are some real differences in the recreational 
participation and recreational interest patterns of students 
enrolled in institutions with unlike curriculums. Some real 
differences also occur in the recreation of students of 
publicly and privately supported institutions. However, 
even greater differences in recreational interest occur 
between students of state-supported colleges and students 
of state-supported universities. Within the universities, 
as distinct from one-curriculum colleges, students with 
unlike curriculums did not differ in recreational participa- 
tion or recreational interest. 

In conclusion, both the type of curriculum and the insti- 
tutional environment are important factors in recreational 
patterns. The recreational administrator should weigh 
both in setting up his program for students. 
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THE EFFECT OF REDUCED CIRCULATION UPON 
SELECTED MEASURES OF HAND FUNCTION 


(Publication No. 23,798) 


Mary Rives Wylie, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor M, Gladys Scott 


This study was conducted for the United States Quarter- 
master Corps as part of a project concerned with the re- 
strictive effect of clothing to the hand and upper extremity. 
Research studies have indicated that even low pressures 
applied to the upper arm result in a decrease in blood flow. 


Purpose 
The purpose of this study was to investigate the effect 


of pressure applied to the upper arm upon manipulatory 
skill of the fingers, stationary steadiness, maximum grip 
strength, grip strength endurance, and speed of tapping. 
Pressure was applied by the inflation of an occluding cuff 
to pressures of 30 mm Hg and 70 mm Hg. A second prob- 
lem was to compare the effect of pressure of 70 mm Hg 
applied at the wrist with the results obtained when the 
pressure was applied to the upper arm. 


Tests Used 

A pegboard test was selected to measure manipulatory 
skill of the fingers. The subject filled as many holes as 
possible in one minute by placing two small metal pins in 
each hole. An adaptation of the Whipple steadiness tester 
was used to measure steadiness. The subject held the 
point of a stylus in each of a series of graduated holes for 
ten seconds. The time in contact with the device was 
recorded. Two trials were given. Speed of tapping was the 
rate of tapping continuously with the index finger for one 
minute. Strength endurance was the average grip strength 
for one minute, and maximum grip strength was the great- 
est number of pounds exerted during this period. The 
dynamometer used permitted continuous recording of the 
tension developed by the muscles. All tests were per- 
formed with the dominant hand. 





Procedure 

Subjects were 119 volunteers from ROTC units at the 
State University of Iowa. These were randomly divided 
into four groups. Groups O (control), I and I had the cuff 
placed around the upper arm and inflated to 0, 30, and 
70 mm Hg pressure respectively. Group III wore a wrist 
cuff inflated to 70 mm Hg pressure. 

Pre-tests were given in the following order: steadi- 
ness, pegboard, and tapping. A recovery period of eight 
minutes followed. The cuff was then inflated to the desig- 
nated pressure, and after five minutes the subject took 
the steadiness, pegboard, tapping, maximum grip, and 
strength endurance tests with the cuff remaining inflated. 
Testing time was twenty-nine minutes. All subjects fol- 
lowed the same order. 

Statistical treatment included computation of reliability 
coefficients, intercorrelations, analysis of covariance on 
steadiness, pegboard, and tapping tests, analysis of vari- 
ance for the two grip tests, and “t” test for specific differ- 
ences between means. A 5% level of significance was 
selected. 
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Conclusions : 

Within the limits of this study the following conclusions 
seemed justified: 

1. There was no relationship between tests involving 
strength and tests involving manipulatory skill of the 
fingers or speed of tapping with the index finger. 

2. Speed of tapping appeared to decrease when the 
pressure cuff was inflated to 70 mm Hg. 

3. There were no apparent differences between groups 
on the pegboard test. 

4. There was a significantly superior performance on 
the steadiness test by the control group when compared 
with Group I. 

5. There were inconclusive results on the maximum 
grip strength test. 

6. There were no significant differences between any 
of the groups on the strength endurance index. 

7. There were no apparent differences in performance 
when the pressure cuff was inflated to 70 mm Hg around 
the upper arm or the wrist. 74 pages. $2.00. Mic 57-4650 





EDUCATION, PSYCHOLOGY 


A STUDY OF THE SELF-CONCEPT IN 
SIXTH GRADE CHILDREN 


(Publication No. 23,720) 


Paul Bruce, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Ralph H. Ojemann 


The purpose of this investigation was to construct a 
measuring instrument which could be reliably used in the 
investigation of purported relationships between self- 
acceptance and other important personality variables and 
in the study of the possible effects a learning program 
concerned with the causes of behavior might have on the 
participants in such a program. 

The Self- Acceptance Scale, constructed to measure 
self-acceptance in sixth grade children, consisted of a 
series of descriptive statements regarding which each 
child rated himself according to what extent he felt he 
was like the description (the Self-Concept), to what extent 
he felt he was becoming more like the description (Prog- 
ress-Toward-Ideal), and to what extent he felt he wanted 
to be like the description (Ideal-Self). Self-acceptance 
was defined in two ways: the congruence (that is, relative 
lack of discrepancy) between the Self-Concept and the 
Ideal-Self and the congruence between the Progress- 
Toward-Ideal and Ideal-Self. 

The subjects were 188 pupils in eight sixth grade 
classes in different elementary schools of a medium sized 
city in Iowa. Four of the eight classes had undergone a 
learning program in causal orientation designed to help 
each pupil acquire an understanding of the dynamic, vari- 
able and complex nature of human motivation. 
| The other measures used in this investigation included 

the Children’s Manifest Anxiety Scale, the Kooker Security- 
Insecurity Rating Scale (ratings made byatrained observer 





in the classroom), and the Causal Test (Measuring a con- 
cept of causality). 

The results indicated a statistically significant rela- 
tionship (beyond the .05 level) between self-acceptance, as 
measured by the discrepancy scores, and the measures of 
manifest anxiety and observed insecurity such that those 
with the smaller discrepancy scores averaged scores 
indicating less anxiety and less insecurity. However, a 
tendency was noted for interaction effects to be present 
indicating that this relationship between discrepancy 
scores and measures of anxiety and insecurity might have 
been operating differentially between the causal and non- 
causal classes. These significant relationships were not 
found with the Causal Test. In none of these analyses did 
the Progress-Ideal Discrepancy scores relate as well to 
the criterion measures as did the Self-Ideal Discrepancy 
scores--this contrary to the prediction. 

Significant differences were not found betweenthe causal 
and noncausal classes with the Self-Ideal Discrepancy 
scores. When analyses were made of those causal classes 
in which most of the pupils had had the program for two 
consecutive years, support was found for the contention 
that although Self-Ideal' Discrepancy scores remained high 
for some of these pupils, the Anxiety scores were signifi- 
cantly lower than those of either the one-year causal or 
the noncausal classes. Also the significant relationship 
between Self-Ideal Discrepancy and anxiety did not exist 
for this two-year causal group indicating that the state- 
ment of relationship between these two variables might 
have to be qualified to apply to relatively noncausal sub- 
jects. 

It was concluded that self-acceptance can be measured 
reliably in sixth grade children with the scale devised for 
this purpose; that the refinements over the typical self- 
ideal discrepancy measure of self-acceptance were not 
efficacious in this study; that there exists (particularly 
with the population not having at least a two year exposure 
to causal orientation) a significant relationship between 
self-acceptance and manifest anxiety and observed insecu- 
rity, as measured; and that although causal orientation 
did not appear to be related to self-ideal discrepancy, 
there was indication that a longer exposure to the program 
had the effect of making one less anxious even though a 
self-ideal discrepancy still existed. 
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THE CONSTRUCTION AND VALIDATION OF A 
MEASURE OF MANIPULATIVE ABILITIES 
FOR THE MIDDLE GRADES 


(Publication No. 22,118) 


George Walcott Forgues, Ed.D. 
Boston University School of Education, 1957 


The problem was to construct and validate a measure 
of manipulative abilities for the purpose of evaluating the 
level of performance and the capacity for growth of boys 
in the middle grades. A complementary purpose was the 
development of the instrument for use as a basis for the 
prediction of success in industrial arts areas in the upper 
grades. 

The problem involved combinations of finger dexterity, 
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gross movement of the arms, eye-hand co-ordination, 
ability to use both hands in co-operation, and size discrim- 
ination, all with respect to their applications to mechanical 
job situations. A performance type test was selected as 
the instrument that would record adequately a motion 
aspect of speed, accuracy, and other relevant features of 
the subject’s response. Items were selected on an empiri- 
cal job analysis basis with data collected from several 
sources. 
The ultimate test unit contained a diversified sampling 

of items in terms of operations, processes, and tools used 

in industry and the trades, developed and adapted to an 
elementary level. The analysis resulted in the selection 
of 19 items grouped into the following sub-tests: | 


. Mechanical Design 
. Mechanical Stability 
. Speed-Precision 

. Tool Performance 
- Mechanical Insight 


The scoring procedure, in the form of linearly pro- 
gressive point scales, was developed from frequency dis- 
tributions of scores from preliminary administrations. 
Reliability was determined by the test-retest method. Two 
major criteria were contrived to indicate validity. The 
first was the Criterion Project, which required assembly 
on a time basis, and the second was the Criterion Test, 
which was composed of a paper-and-pencil test of mechan- 
ical information and manual dexterity. Two supplementary 
measures included manipulative activity grade-point aver- 
ages and intelligence quotients. 

The sample was composed of a random selection of 155 
boys of the middle grades from two large residential towns 
of heterogeneous populations. 

Statistical treatment of data included computation of 
mean scores, standard deviations, together with the stand- 
ard error of each index, and the technique of correlation 
was employed to determine the relationship between 453 
pairs of variables. The t-ratio indicated significance at 
the one per cent level of confidence. An analysis of vari- 
ance was used to provide a test of significance between 
grades and between towns, and also to test for the experi- 
ence factor in the boys’ background. 

The distribution of total scores revealed a wide range 
of individual differences. Out of a possible 280 points, 
the maximal score was 241 and the minimal score was 97. 
The mean score for the total distribution was 169.99 and 
the standard deviation was 29.12 points. In the statistical 
application for validity, combined total coefficients of 
correlation of 0.69 for the Criterion Test and 0.70 for the 
Criterion Project were produced. Supplementary criteria 
resulted in total coefficients of correlation of 0.26 for 
grade-point averages and 0.19 for intelligence quotients. 
The majority of intercorrelations of sub-tests were either 
low positive or negative. In the test-retest computation, a 
reliability coefficient of 0.88 was derived. 

The analysis of variance produced low non-significant 
results between the samples of the two towns, but high 
significant figures between the grades and interaction of 
both components. The experience factor was non-signifi- 
cant at the 5 per cent level of confidence. 

The estimates of the predictive value of the test were 





considered to be adequately effective, first by the admin- 
istration of the Test of Manipulative Performance to deter- 
mine the extent to which the instrument measured the 
different aspects of motor performance and mechanical 
ability and second by apparent validity by high correlation 
with selected criteria. It may also be concluded that the 
sub-tests, although some overlapping is evident, measure 
abilities that are quite disparate in content. From infor- 
mation provided by correlation with criterion variables, 
all sub-tests were tapped in varying degrees by the Crite- 
rion Test and the Criterion Project. 
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THE CONCEPTS OF INSTINCT, HABIT, AND MIND 
IN THE EDUCATIONAL PHILOSOPHIES OF 
WILLIAM JAMES AND JOHN DEWEY 


(Publication No. 24,200) 


Felix Junior Francisco, Ph.D. 
University of Missouri, 1957 


Supervisor: William E. Drake 


The problem of this study involves a detailed analysis 
of the nature, significance, and interrelationship of in- 
stinct, habit and mind as twofold psychological and educa- 
tional concepts in the philosophies of William James and 
John Dewey. The problem is structured in a systematic 
context of pragmatism, functional psychology, and the 
progressive education movement. In a systematic psycho- 
logical context, the study can be viewed as a critical in- 
ternal analysis of psychological functionalism as reflected 
in William James’ and John Dewey’s respective concepts 
of instinct, habit, and mind. 

The method utilized in this study is the method of phil- 
osophical analysis applied to the three concepts of instinct, 
habit, and mind as psychological-educational concepts. 
Although secondary source materials are used, primary 
source materials, the publications of William James and 
John Dewey, are predominantly utilized. The organization 
of the study is indicated by the chapter titles: Chapter IJ, 
Instinct; Chapter II, The Educative Significance of 
Instinct; Chapter IV, Habit; Chapter V, The Educative 
Significance of Habit; Chapter VI, Mind; Chapter VI, 
Instinct, Habit, and Mind and the Nature of Educational 
Methods; and Chapter VIII, Summary, Conclusions, and 
Implications. The major conclusions elicited by the study 
are summarized in abbreviated form. 

William James consistently views the significance of 
instinct, habit, and mind as pointed physiological functions. 
John Dewey consistently views the.significance of instinct, 
habit, and mind as pointed social functions. James’ con- 
sistent physiological interpretation of instinct, habit, and 
mind can be characterized as a narrow interpretation of 
instinct, habit, and mind. Dewey’s consistent social inter- 
pretation of instinct, habit, and mind can be characterized 
as a broad interpretation of instinct, habit, and mind. 
James’ narrow physiological interpretation of instinct, habit, 
and mind delineates a narrow functionalism; Dewey’s 
broad social interpretation of instinct, habit, and mind 
delineates a broad functionalism. 

James’ physiological functionalism terminates in a 
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decisive differentiation of instinct, habit, and mind as 
mechanisms of reflective activity. Dewey’s social func- 
tionalism terminates in a less decisive differentiation of 
instinct, habit, and mind as mechanisms of reflective 
activity. James does not identify or generalize mind as 
social or symbolic function; Dewey identifies and general- 
izes mind as a social or symbolic function. James’ phys- 
iological functionalism generalizes mind, not habit, as the 
initial methodological function of human behavior; Dewey’s 
social functionalism generalizes habit, not mind, as the 
initial methodological function of human behavior. James 
identifies sharply mind as the means and habit as the ends 
in the behavioral means-ends continuum. Dewey identifies 
less sharply mind and habit as mechanisms that share 
interrelatedly both the means and ends of the behavioral 
continuum. 

William James emphasizes the educative significance 
of the child in a physiological context where the educative 
act is climaxed; Dewey emphasizes the educative signifi- 
cance of the child in a social context where the meaning of 
the educative act is acquired. James emphasizes the role 
of the teacher as an ingrainer of desirable habits in the 
child’s sensorimotor processes; Dewey emphasizes the 
role of the teacher as a coordinator of a selected social 
milieu. James emphasizes the aims of education in an 
individualistic context; Dewey emphasizes the aims of 
education in a social context. 

William James’ physiological-behavioral interpretation 
of habit and mind does not permit James to identify, gen- 
eralize or interrelate educational methods and goals with 
science and democracy. John Dewey’s behavioral-social 
interpretation of habit and mind permits Dewey to identify, 
generalize and interrelate educational methods and goals 
with science and democracy. 
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A COMPARATIVE STUDY OF EXPRESSED PARENT 
ATTITUDES: MOTHERS OF MENTALLY RETARDED 
AND ORTHOPEDICALLY HANDICAPPED VS. 
MOTHERS OF NONHANDICAPPED CHILDREN 


(Publication No. 24,387) 


Marilee U. Fredericks, Ph.D. 
University of Oregon, 1957 


Adviser: R.A. Killgallon 


The general purpose of this study was to compare the 
parent attitudes expressed by mothers of two handicapped 
groups with those expressed by a control group of mothers 
of nonhandicapped children. The specific aims of the study 
were to: 1) test hypotheses formulated on the basis of 
generally accepted clinical observations; 2) determine the 
usefulness of a self-report inventory with these groups; 
and, 3) locate possible avenues of future research in this 
area. 

The University of Southern California Parent Attitude 
Survey developed and reported by Shoben was administered 
to forty mothers of mentally retarded children, forty moth- 
ers of orthopedically handicapped children, and forty moth- , 
ers of nonhandicapped children. The families were matched 
for approximate socio-economic level on the basis of: 





average annual income; occupational level of fathers; 
educational level of mothers; and, number of children in 
the home. 

The instrument used consists of 85 statements which 
are Classified into Dominant, Possessive and Ignoring 
subscales according to the attitudinal themes which a set 
of items have in common. Some of the items could not be 
grouped under these headings and remained unclassified. 

Following the administration of the attitude scale, a 
sample of nine discriminating and three nondiscriminating 
items were selected to be discussed with a small sample 
of each group. Though the interviews were unstructured, 
each mother was asked how she had interpreted the items. 
These interviews were tape recorded. 


Conclusions 





It was found that the survey used is a reliable instru- 
ment for measuring parent attitudes of mothers of the two 
handicapped groups as well as the control mothers of the 
study. Single corrected correlation coefficients of .97, 
.95, and .94, respectively, were obtained for the present 
samples. 

Previous writers have typically noted attitudes of rejec- 
tion/and/or overprotection among parents of retarded 
children. In the present study, the results indicate that 
mothers of retarded children are more ignoring and more 
dominating than are the control mothers. Though the 
Possessive subscale failed to differentiate between the two 
groups at the .05 level of confidence, the difference was 
well within the .10 level and seems to indicate that there 
is a likelihood that mothers of mentally retarded tend to 
be more possessive than mothers of nonhandicapped chil- 
dren. 

Greenberg described attitudes of rejection and over- 


_ protection among parents of crippled children. In the 


present sample, though the trend was in the expected direc- 
tion, none of the subscales significantly differentiated be- 
tween the mothers of orthopedically handicapped and the 
control mothers. 

Emphasis in previous writings has been placed prima- 
rily on attitudes of rejection among parents of retarded 
and on possessive attitudes among parents of orthopedi- 
cally handicapped. Though the results indicate that moth- 
ers of retarded tend to be more ignoring and more posses- 
sive than the mothers of crippled children, the Dominant 
subscale was the only one which significantly differentiated 
between the two groups. 

The results obtained on the total scale indicate that 
mothers of retarded children express significantly more 
undesirable attitudes than do mothers of crippled and 
mothers of nonhandicapped children. 

The follow-up interviews lead to the following general 
conclusions: 1) the mothers in the study, for the most 
part, responded to the scale in terms of their experiences 
with their own children; 2) they responded to certain items 
in terms of specific personal experiences; 3) it is possible 
that the mothers of orthopedically handicapped deliberately 
excluded their handicapped child from their thinking when 
responding to items covering situations they felt did not 
apply to that child; and, 4) the scale, at least individual 
items, may be useful in counseling parents. Apparently 
the use of a self-report inventory did not tend to disguise 
existing differences except, possibly, in the case of moth- 
ers of orthopedically handicapped children. 
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A TEN-YEAR FOLLOW-UP STUDY OF STUDENTS 
IDENTIFIED AS TALENTED ON THE BASIS OF 
SIXTH-GRADE ACHIEVEMENT TEST SCORES 


(Publication No. 23,736) 


Philip Danial Gaffney, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor A. N. Hieronymus 


This is a report of a ten-year follow-up of students 
identified as “talented” on the basis of the sixth-grade 
composite scores on the lowa Tests of Basic Skills. The 
purposes of this study were: to test the feasibility of iden- 
tifying talented students at the end of elementary school; 
to determine the extent to which these students retaintheir 
relative superiority; to describe the nature of their educa- 
tional success, their educational expectations and aspira- 
tions; and to determine the vocational aspirations of these 
youth. | 

The sample was selected from 134 Iowa public schools 
which enrolled a total of 4,113 sixth-grade students in 
1947. The 212 students identified as “talented” represent 
the students whose composite scores on the 1947 Iowa 
Tests of Basic Skills fell in the upper five per cent among 
the 4,113. 

The educational progress of the students was traced 
through test scores earned in the Iowa Testing Programs 
during the years 1947 through 1952. 

Letters were sent to the administrators of the appro- 
priate school systems requesting transcripts of the high 
school credits and the present address of each selected 
student. Ninety-one of the 94 administrators contacted, 
furnished the information. 

Questionnaires were sent to 187 students. Of these, 

153 students replied. Letters were sent to the registrars 
of 54 post high school training institutions, requesting 
information concerning the major field of study, grade- 
point average, and the date of graduation of the student. 
All registrars contacted furnished the requested informa- 
tion. 

The data revealed that, for the most part, students who 
were identified as “talented” in the sixth-grade retained 
their academic superiority in subsequent years. Approx- 
imately 83 per cent of the students earned a high school 
grade-point average of 3.0 or higher. Of the 150 students 
for whom rank in high school graduating class was pro- 
vided, 59 per cent ranked among the top 10 per cent. 

The college grade-point averages of 116 students 
showed 53.4 per cent maintained a college grade-point 
average of 3.0 or higher. 

All of the students who were tested in the 1948 and 
1949 Iowa Basic Skills Testing Programs and all who were 
tested in the 1949 ITED program as high school freshmen, 
ranked above the seventy-fifth percentile. Of those tested 
in the 1950, 1951, and 1952 testing programs, 96, 93, and 
96 per cent, respectively, ranked above the seventy-fifth 
percentile. 

Only three students reported they had not completed 
high school, while approximately 86 per cent have attended 
college. 

Approximately 90 per cent of the students indicated 
their parents exerted considerable influence upon their 
educational and vocational plans. Only 35 per cent credited 
school counselors with exerting influence upon their 




















educational plans. Seventy-six of the 149 students reported 
they were fairly certain of their educational plans by the 
time they were 14 years of age. 

A small minority of the talented students followed what 
is generally regarded as a strictly college preparatory 
program. 

Fifty-two of the 153 students indicated that they ex- 
pected to complete post-graduate training. The occupa- 
tional expectations of men were almost invariably in the 
professional, managerial and proprietor classes. For 
women, twenty-two indicated professional expectations 
while fifty-eight expected marriage without a career. 

It has been shown that under existing conditions a ma- 
jority of these students develop their abilities in a satis- 
factory manner. One can only speculate about how much 
better they would have done under programs which offer 
optimum adaption to the gifted. 

131 pages. $2.00. Mic 57-4655 


A STUDY OF WOMEN EXECUTIVES AND 
PROFESSIONAL ADMINISTRATORS 


(Publication No. 18,992) 


Muriel Nelson Gurr, Ph.D. 
Northwestern University, 1956 


The Problem 


The very real need for executive-caliber personnel has 
resulted in an increase in the number of executive and 
professional positions available to women. However, rela- 
tively little research has been undertaken concerning fac- 
tors which might be helpful in the guidance or selection of 
women with executive or administrative potentialities. 

The problem, as conceived in this study, concerned the 
analysis of various aspects of the lives of occupationally 
successful women executives and professional administra- 
tors. The purposes of this study were to attempt to deter- 
mine whether there were any specific qualities or methods 
of training which might be identified with these career 
women; and to compare the two groups of women subjects 
with successful men executives, included in a previous 
study. Additional comparisons relative to the women 
subjects and to certain factors pertaining to working 
women, in general, were considered. 


The Design of the Study 


Utilizing a modified case study approach, an analysis 
was made of thirty six vocationally successful women 
executives and professional administrators in the Chicago 
area. “Vocationally successful” was defined according to 
criteria pertaining to salary, title or position, and annual 
budget or volume of business of the organization. To be 
included in the study, a woman executive or professional 
administrator had to earn a minimum salary of $10,000 
per year; held a top-level position in the executive or 
administrative hierarchy; and be associated with an organ- 
ization which had a minimum annual budget or volume of 
business of $500,000. 

Tests, interviews, and comprehensive questionnaire 
were used to obtain data pertaining to the family background; 
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educational and vocational preparation; and current occu- 
pational and personal-social status, of each of the women. 


The Findings 


It was found that the women executives and administra- 
tors possessed certain qualities and characteristics in 
common. These included extremely high mental capability; 
high degree of firmness, frankness, and curiosity; high 
degree of interest in human relationships; and relatively 
little interest in clerical or detailed activities. 

However, several areas of variance existed between 
the two groups of women subjects, indicating the need for 
different criteria in the guidance and selection of women 
for the business or professional fields. 

Variation was noted in the parental family background 
and childhood experiences; the educational preparation; 
number of years of employment; motivational factors 
relative to initial and contemporary occupational endeavors; 
marital status; expenditure of outside-of-business time; 
and participation and assumption of the leadership role in 
organizational activities; and in social activities. 

Similarities found among the women executives, profes- 
sional administrators, and men executives pertained to 
extremely high mental ability; high level of interest in 
human relationships and literary areas; high degree of 
firmness and frankness. 

The women executives and professional administrators 
differed from working women, in general, in educational 
preparation; income; marital status; and age. 


Conclusions 


Certain personal characteristics, in common, were 
possessed by the successful woman executive, professional 
administrator, and male executive. However, as much 
variation existed among the women executives and adminis- 
trators as between women subjects and men executives. 

Inference might be made that characteristics associated 
with occupational success are individual qualities and not 
sex determined. | 

Guidance implications refer to the detection of exceed- 
ingly capable girls in whom specific qualities have been, 
or may be, developed. Educational offerings should pro- 
mote effectiveness in communication; in human relations, 
as well as in specific skills. Experiences in leadership in 
extra-curricular activities apparently are not requisite 
for outstanding vocational leadership. 

Selection of the potential woman executive or adminis- 
trator depends upon demonstrated occupational effective- 
ness over a sufficient number of years to indicate career 
ambition; the possession of certain well-defined personal- 
ity traits; and motivational forces which result in perse- 
verence on the job until fortuitous circumstances present 
opportunity for ascension to executive or upper-level ad- 
ministrative position. 439 pages. $5.60. Mic 57-4656 





CERTAIN NON-INTELLECTUAL FACTORS RELATED 
TO STUDENT ATTRITION AT CORNELL UNIVERSITY 


(Publication No. 24,765) 


Albert Bullard Hood, Ed.D. 
Cornell University, 1957 


This investigation was a comparative study of student 
attrition at Cornell University. The purpose of the study 
was to attempt to identify various characteristics and 
attributes which are more likely to be possessed by those 
who drop out of Cornell University during their freshman 
and sophomore years than by those who remain. 

Prior to their arrival on the Cornell campus, groups 
of freshmen who attended the Freshman Camp in 1953 and 
1954 were given an extensive questionnaire concerning 
their personal and family history, educational background, 
personal philosophies, college expectencies, and relation- 
ships with others. Several years later, the questionnaire 
responses of those students who did not complete two 
consecutive years of college were compared with those of 
students who successfully completed these years. All 
items which appeared to differentiate between the two 
groups were subjected to the chi square test of significance 
of difference. 

Female students who were “engaged or going steady” 
or who came from small home towns, had significantly 
higher attrition rates. Those who expected to be popular 
with many acquaintances in college as opposed to having 
just a few close friends and those who reported a higher 
frequency of leadership in the past, tended to have a lower 
attrition rate. 

Among male students, age, occupational level of father, 
educational level of father, rank in secondary school var- 
sity athletics were found to be significantly related to 
dropping out in a manner consistent with the findings of 
other studies. Those who reportedly spent longer than 
average amounts of time on their secondary school home- 
work dropped out in significantly larger numbers. 

Size of secondary school graduating class, number of 
extra-curricular activities, and expected source of finan- 
cial support in college were items which approached the 
required level of significance (.05). Tentative evidence 
was found suggesting that very strong and rigid religious 
values and a complete absence of religious faith were both 
related to high attrition. 

Significantly higher attrition rates were found among 
male students who expected to obtain their greatest satis- 
factions in life from their career or occupation as opposed 
to family relationships, and also among those who felt that 
the most important requirement of their profession would 
be to earn a good deal of money or to provide security as 
opposed to providing an opportunity to work with people or 
be helpful to them. 

Male freshmen seeking friendships with upperclassmen 
(often giving reasons such as to obtain help or guidance) 
dropped out in significantly larger numbers than those 
seeking friendships with fellow freshmen. Those who 
hoped college would help them to develop their own per- 
sonality had a larger drop out rate than those who hoped 
to improve their ability to deal with people. 

Those who did not know whether it was healthy for col- 
lege students to disagree with their parents, and those who 
answered “don’t know” to questions dealing with parental 
attitudes and opinions, had a significantly higher attrition 
rate. 
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The findings of this study are consistent with the con- 
cept that students who have had a strong and satisfying 
family life and who thus lack deep underlying feelings of 
anxiety and hostility, and who possess self confidence and 
feelings of security in personal relationships, are likely 
to be happy and successful in college and are unlikely to 
be found on drop-out lists. 171 pages. $2.25. Mic 57-4657 


A STUDY TO DETERMINE THE DIFFERENCES IN 
THE PERSONAL CHARACTERISTICS AND CERTAIN 
JUDGMENT CAPACITIES OF EFFECTIVE AND 
INEFFECTIVE PRIMARY, INTERMEDIATE, 
AND SECONDARY-SCHOOL TEACHERS 


(Publication No. 24,781) 


William May Mahoney, Ed.D. 
Boston University School of Education, 1957 


Purpose of the study.--This study was suggested by the 
obvious importance placed upon personal characteristics 
in evaluating teaching success, and the need for a better 
understanding of the patterns of behavior and judgment 








that dominate the teaching personality. This study intended: 


1. To select groups of teachers at the primary, inter- 
mediate, and secondary school levels and classify 
them into two groups--more effective and less effec- 
tive. 


. To investigate the universality or variance of certain 
personality traits between the effective and ineffec- 
tive groups and among the primary, intermediate, 
and secondary school groups. 


. To develop an instrument and a technique that will 
determine whether or not teachers expect more or 
less of children than competent authority feels they 
should. 


. To investigate the agreement or variance of this 
over-expecting and under-expecting between the 
effective and ineffective groups and among the 
teachers of the primary, intermediate, and second- 
ary groups. 


Plan of the study.--This study samples three hundred 
eleven teachers from twenty, six-grade elementary schools, 
two, eight-grade elementary schools, and seven, junior 
high schools in eleven communities of southeastern Mass- 
achusetts. The final teacher sample was classified accord- 
ing to primary, intermediate, and seconadry groups and 
further categorized as effective and ineffective by a picture 
test of discrimination and a supervisory rating. These 
teachers submitted to a personality survey and a one hun- 
dred twenty, item instrument, developed by the writer, to 
determine “expectancies” concerning child development. 
The study encompassed a period of four years. 

Statistical design.--Responses to items on the expect- 
ancy instrument were tested for significant differences 
between groups by chi square methods. Results showed 
that sixteen items discriminated between the effective and 
ineffective teacher at the one per cent level while thirty- 
five discriminated at the five per cent level of confidence. 
Differences among the groups concerning the personality 











traits, measured by the Guilford-Zimmerman Tempera- 
ment Survey and The Child Development Expectancy Index 
were computed using an analysis of variance technique. 

Reliability estimates using the Hoyt formula were 
computed for the expectancy instrument revealing coeffi- 
cients of .72 to .79 among the sub-groups. Correlations 
between each characteristic measured and all of the omere 
were determined. 


Findings and conclusions.-- 








1. The factor of Restraint showed significant differ- 
ences at the five per cent level between effective and 
ineffective women teachers with the effective women 
showing stronger tendencies toward Restraint. 








. Restraint revealed significant differences at the five 
per cent level among the grade-levels for women 
teachers with the intermediate women tending toward 
Restraint. 


. Ascendance differentiated between effective and 
ineffective women at the five per cent level with the 
effective women leaning toward the negative or 
Submissive direction. 











. The characteristic of Objectivity registered differ- 
ences among women teachers’ grade-levels at the 
five per cent level with the intermediate women 
making higher scores toward the Objectivity factor. 








. The common characteristics of teacher personality 
far out-numbered the differences in personality 
traits. 


. The Child Development Expectancy Index measured 
significant differences at the one per cent level be- 
tween effective and ineffective women teachers with 
the ineffective women expecting more of children 
than did the effective women teachers. 





. Significant differences at the five per cent level were 
revealed among the grade-levels for the men teach- 
ers on the Child Development Expectancy Index of 
children than did the secondary effective men teach- 
ers. 


. There were significant differences at the one per 
cent level for interaction among the men teachers 
on the Child Development Expectancy Index showing 
that: a) the intermediate ineffective men expect far 
less of children than do all other groups, b) the 
secondary effective men expect less of children than 
do the intermediate effective men, and c) the second- 
ary ineffective men expect much more of children 
than all of the other groups tested. 


. Negative to very low correlations among all of the 
personality trait scores and the expectancy scores 
indicate a minimum of over-lapping of the character- 
istics measured. 323 pages. $4.15. Mic 57-4658 
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THE CONSTRUCTION AND EVALUATION OF A 
WORK SAMPLE TEST FOR COLLEGE FRESHMEN 


(Publication No. 23,963) 


Paul H. McIntire, Ed.D. 
Boston University School of Education, 1957 


Statement of the problem.--This study was undertaken 
for the purpose of (1) constructing a work sample test for 
college freshmen, and (2) evaluating this instrument with 
emphasis upon its predictive validity. 

Research procedure.--Review of pertinent literature 
indicated that work sample tests, duplicating the criterion 
series as nearly as possible, frequently were better pre- 
dictors of job success than were more individual-centered 
trait type tests. Among the major tasks of college students, 
particularly critical to those who had encountered academic 
difficulty, were attending to lectures and learning from 
testbooks. 

A College Study Skills Test was constructed which con- 
sisted of two parts, incorporating major aspects of the 
criterion series (college grades and grade point averages) 
and its determinants (examination grades). Part I com- 
prised selections adapted from college freshman textbooks 
in the areas of physics, music appreciation, government, 
foreign languages, and English. These selections, in the 
form of a mimeographed pamphlet, were distributed to the 
subjects, who were given 30 minutes to study the materials. 
At the end of this period, the pamphlets were withdrawn and 
an objective type examination over the textbook selections 
was administered. Part II consisted of four selections 
from the areas of social psychology, biology, general psy- 
chology, and history. These materials were read, in lec- 
ture form, to the students, who were encouraged to take 
notes. The subjects then were allowed 15 minutes for 
study before the notes were withdrawn and an objective 
type examination administered. 

Both Parts I and II were administered to 685 University 
of New Hampshire freshmen during an Orientation Week 
in the Fall of 1951. 

Findings.--By determining product-moment correla- 
tions of the College Study Skills Test with the American 
Council on Education Psychological Examination for Col- 
lege Freshmen, 1948 Edition (r = .55) and the. Cooperative 
English Test, C2, Form Y (Reading) (r = .57) concurrent 
validity was established. Predictive validity was deter- 
mined by computation of biserial correlations with first 
semester grades (r,;. = .47) and freshman year grades 
(r,:, = .49).. The product-moment correlation of the test 
with first semester grades was .51. Using the College 
Study Skills Test, the ACE, and the Cooperative English 
Test as the independent variables, and first semester 
grade point average as the dependent variable, a coefficient 
of multiple correlation of .54 was found. The coefficient 
of contingency for the test quartile distribution of graduat- 
ing-failing groups at the end of eight semesters was .43. 
Biserial correlations between the College Study Skills 
Test and first semester subject matter grades were .40 
with English grades (N = 585), .53 with history grades 
(N = 400), and .54 with engineering chemistry grades 
(N = 92). The product-moment correlation between the 
College Study Skills Test and final examination scores from 
an introductory psychology course was .61 (N=65). All 
correlations were significant at the .01 level of confidence. 
































The reliability of the College Study Skills Test was 
determined by the method of split-halves. As established 
by application of the Spearmen-Brown prophecy formula, 
the reliability of the test as a whole was .81; for Part I 
it was .77 and for Part I, .54. Item analysis showed the 
test to have a high degree of internal consistency and of 
item validity. 

Conclusions.--This study has demonstrated that, within 
the limits of the population considered, it is possible to 
construct a work sample test that has both immediate and 
long range validity for the prediction of academic success 
at the collegiate level. Furthermore, it has shown that, 
when the work sample test and trait type tests are com- 
bined in a multiple correlation as independent variables, 
the resulting correlation with academic performance is 
not significantly greater than the correlation between the 
work sample test and the criterion. It is concluded, there- 
fore, that the prediction of academic success may be 
accomplished just as adequately, and possibly more effec- 
tively, through the use of work sample tests as through 
the use of trait type tests. 144 pages. $2.00. Mic 57-4659 





THE RELATIVE EFFECTIVENESS OF COUNSELING 
AND NON-COUNSELING ON DIFFERENT 
GROUPS OF HIGH SCHOOL GRADUATES 


(Publication No. 24,309) 


Peter Francis Merenda, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor John W. M. Rothney 


Statement of Problem: 

This study was designed to investigate the problem of 
evaluation of counseling given to high school students by 
guidance specialists. Its major purpose was to yield data 
on a rather comprehensive scale regarding the relative 
effectiveness of counseling and non-counseling on the post- 
graduate educational and vocational experiences, attitudes, 
adjustments, reflections, and future outlook of high school 
graduates. 





Procedures: 

In 1948, 870 sophomores in four Wisconsin High Schools 
were selected as subjects for an experiment in the evalua- 
tion of counseling. This population was divided into two 
groups on the basis of alphabetical order of surnames. 

The experimental group was given intensive counseling 
throughout the remaining three years of high school. The 
control group was not given any counseling provided by 
the counselors of the study who were members of a uni- 
versity guidance staff. 

Five years after high school graduation, the 685 sub- 
jects who graduated from high school and who were still 
alive in 1956 were followed-up by questionnaire methods 
for the third time since high school graduation. One hun- 
dred per cent returns were achieved in all three follow- 
ups. The following set of evaluation criteria was developed 
from the questionnaire responses: (1) Composite measure 
of Satisfaction- Adjustment; (2) Composite measure of Opti- 
mism; (3) Measure of Reflection on High School Training - 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2922 EDUCATION 





How it helped and how it failed; (4) Measure of Persistency 
in Post-High School Endeavors. 

The Fisher two-Group Linear Discriminant Function 
was applied to the data for the purpose of providing maxi- 
mum separation between experimental and control subjects 
in each of the following five categories: (1) Male subjects 
whose most significant post-high school experience was 
educational in nature; (2) Unmarried female subjects in 
the same category; (3) Male subjects whose most signifi- 
cant post-high school experience was occupational in 
nature; (4) Unmarried female subjects in the same cate- 
gory; and (5) All married female subjects. 


Results: 

The discriminant functions of four of the five categories 
proved to be near or beyond the five per cent level of sig- 
nificance indicating that the experimental subjects tended 
to make more satisfying adjustments after high school; 
felt their high school training was more valuable; had 
made fewer changes in their post-high school plans and 
endeavors; and were slightly more optimistic in their out- 
look toward the future. 





Conclusions: 

The results of this study strongly suggest that desirable 
outcomes may be enhanced by providing intensive counsel- 
ing to high school students. The fact that the counseled 
subjects of this study tended to show a pattern of more 
favorable adult behaviors and attitudes is an indication 
that intensive counseling does produce certain significant 
and desirable results which are achieved to a lesser degree 
by the usual informal type of counseling that is typically 
offered in the majority of the nation’s high schools today. 

In assessing the outcomes of counseling, the single 
criterion which appears to best demonstrate the effective- 
ness of counseling is the measure of Satisfaction- Adjust- 
ment. Measures of Optimism appear to contribute very 
little in providing this sort of evidence in evaluation stud- 
ies. 

A comparison of the results obtained by using raw 
score and normalized data in this study indicated the value 
of using nearly normal measures when employing discrim- 
inant analysis in evaluation studies. 

186 pages. $2.45. Mic 57-4660 








A COMPARISON OF MENTAL ABILITIES OF 
AVERAGE-BRIGHT AND DULL CHILDREN WITH 
COMPARABLE MENTAL AGES 


(Publication No. 23,773) 


Ernest Bruce Morrison, Ph.D. 
State University of Iowa, 1957 


Chairman: Dr. William Eller 


The writer in this study compared average-bright and 
dull children with comparable estimated true mental ages 
with respect to each of several subtests on the Wechsler 
Intelligence Scale for Children. This was done in order to 
determine the systematic differences, if any, in the mental 
characteristics between the groups. 

The children used in this study were matched on 





estimated true mental ages obtained from the Stanford- 
Binet Intelligence Scale, Form L, 1937. The matching was 
accomplished by the stratification of the groups into three 
levels of estimated true MA. A “groups by levels” design 
was employed in the analysis of the differences between 
the average-bright and dull groups. 

There was no attempt made to limit the sample by 
setting upper limits of I.Q. for the average-bright group 
or lower limits for the dull group. While it would have 
been possible to obtain less spread in chronological ages 
in the dull group, it was felt in this study that it was best 
to select all cases at random within MA levels. The sam- 
ple would thus be more typical of that of any state institu- 
tion. 

The levels consisted of three one-year intervals of 
estimated true mental ages ranging from 5-11 to 8-11 in 
each group. Level I, with a population of 11 had estimated 
true mental ages of 7-11 to 8-11. Level IL, with a popula- 
tion of 15, had estimated true mental ages of 6-11 to 7-11; 
and Level III, with a population of 14, had estimated true 
mental ages of 5-11 to 6-11. 

The criterion test used was the Wechsler Intelligence 
Scale for Children. Eleven of the subtests were used, 
eliminating only Mazes. All tests were administered by 
either the state examiner at the Woodward Hospital and 
School, Woodward, Iowa, or by the writer. Any test given 
without satisfactory testing conditions was not used. 

The hypothesis tested for each criterion variable in 
this study was that there is no difference between the 
means of population of which the average-bright and dull 
groups represent. 

A summary of the subtests points out that in all cases 
where there was a significant difference, the difference 
favored the average-bright group. Six of the eleven sub- 
tests showed a significant difference. In the case of Object 
Assembly and Information, there was a slight difference 
although not significant in favor of the dull group. The 
writer felt that this trend in favor of the average-bright 
group was at least partly due to the somewhat limited 
environment of the dull group, plus the undetermined areas 
of brain damage in the individual subjects of the dull group. 

76 pages. $2.00. Mic 57-4561 


THE DEVELOPMENT AND EVALUATION OF AN 
INSTRUMENT TO ASSESS THE ATTITUDES 
OF PUBLIC SCHOOL PRINCIPALS 


(Publication No. 24,120) 


Frank A. Scott, Ed.D. 
University of Georgia, 1957 


Supervisor: Joseph C. Bledsoe 


The purposes of this project were (1) to construct a 
measuring device which would discriminate between “most 
effective” and “least effective” principals by isolating the 
characteristic attitudes of principals who belonged to two 
distinct groups in terms of rated effectiveness, and (2) to 
determine the relationship of certain personal and profes- 
sional characteristics of principals to their rated effec- 
tiveness in over-all school administration. 

Attitude statements, based on the 198 critical 
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requirements of the principalship, were developed by the 
researcher and edited by College of Education staff mem- 
bers. A tentative attitude scale was constructed using 
these statements as bases for test items. 

Two distinct groups of principals in terms of rated 
effectiveness in over-all school administration were se- 
lected. This rating was accomplished by superintendents 
of schools and supervisors (or visiting teachers) independ- 
ently selecting principals in their respective school sys- 
tems whom they believed to belong in the top third and 
those whom they believed to belong in the lower third in 
effectiveness in over-all school administration. Only 
those principals whom both raters agreed upon were used 
as respondent groups. A total of 137 principals was placed 
in the “least effective” group by both raters, while a total 
of 136 principals was placed in the “most effective” group. 

The tentative attitude scale accompanied by a cover 
letter requesting information concerning their professional 


and personal characteristics was mailed to all respondents. 


These respondents returned 228 cover letters and usable 
attitude scales. The returned scales were divided into 
two groups; one group was used for item analysis and the 
other group was used for test validation. The chi-square 
test of contingency was used for item analysis and the 
biserial coefficient of correlation for computing the valid- 
ity of the test. 

In relation to the first objective the following findings 
were indicated: 


1. Thirty statements of attitudes self-reported by princi- 
pals were found to be related to their rated effective- 
ness in performing the duties of the principalship. 


. These isolated attitudes served as the basis for con- 
structing a test which has value in discriminating be- 
tween “most effective” and “least effective” principals. 


. The validity of the thirty-item test was found to be .78. 
The reliability coefficient computed on the split-halves 
of the test was .64. | 


In relation to the second objective the following factors 
were not significantly related to the principal’s rated 
effectiveness: 


1. The sex of the princiapl. 

2. The age of the principal. 

3. Length of teaching experience of the principal. 

4. Number of positions the principal has held within the 
past ten years. 


The following factors were significantly related to the prin- 


cipal’s rated effectiveness beyond the .05 level of confidence: 


1. Length of experience as a principal. The principals 
rated “most effective” tended to have more administra- 
tive experience than did the other principals. 


. Length of work experience outside the field of education. 
This relationship is an inverse one for “most effective” 
principals had fewer years of experience than did the 
“least effective” ones. 


The following factor was significantly related to the princi- 
pal’s rated effectiveness beyond the .01 level of confidence: 


1. The type of school in which the principal serves. 
112 pages. $2.00. Mic 57-4662 





RELATIONSHIPS AMONG VARIOUS MEASURES 
OF PUPIL ADJUSTMENT 


(Publication No. 23,782) 


Ira Jackson Semler, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor Albert N. Hieronymus 


The purpose of this study was to investigate the rela- 
tionships among various measures of pupil adjustment 
involving (1) peer acceptance, (2) self-report, and (3) 
authority-figure ratings. The relationship between each 
of these and occupational status, intelligence, and achieve- 
ment was also investigated. 

A total of 483 children (247 boys and 236 girls) from 
eighteen intact fifth-grade classrooms in nine elementary 
schools participated in this investigation. 

Father’s occupation (obtained from the cumulative 
record folder) was rated through the use of a modification 
of Warner’s Occupation Scale. Intelligence quotients, 
earned on the Otis Quick Scoring Mental Ability Tests, and 
grade equivalent scores, earned on the Stanford Achieve- 
ment Test, were used as measures of intelligence and 
achievement. 

Authority-figure ratings were obtained through the use 
of the SRA Rating Scale for Pupil Adjustment. Teachers 
completed these ratings before classroom testing so that 
adjustment ratings would not be influenced by knowledge 
of results of other adjustment measures. 

The same testing sequence was followed in all class- 
rooms. A near-sociometric, using a criterion of “friend- 
ship,” was administered at the beginning of the first thirty- 
five minute testing session. This peer acceptance measure 
was followed by the first part of the California Test of 
Personality (a self-report). The Ohio Social Acceptance 
Scale was administered at the beginning of the second 
thirty-five minute testing session. The remaining time 
was used to complete the California test. 

A comprehensive correlation analysis was carried out. 
Zero-order correlation coefficients were obtained for 
every combination of eighteen variables for the participat- 
ing classrooms. Three types of correlation coefficients 
were used to report obtained relationships: (1) the median 
of the correlations computed separately for the eighteen 
classrooms; (2) correlations for the total sample of pupils 
without regard to classrooms; and (3) within-classrooms 
correlations computed by using analysis of covariance 
procedures. 

The major results are as follows: 

1. High interrelationships were obtained between similar 
(operationally) measures of adjustment. 

2. High relationships were obtained between the two dif- 
ferent methods of measuring peer acceptance. (r = about 
.72) 

3. Substantial relationships were obtained between the 
teachers’ ratings of adjustment and the peer acceptance 
measures. (r= about .55) 

4. Relatively low relationships were obtained between 
the self-report and other measures of pupil adjustment. 

(r ranged from .25 to .42) 

5. Low relationships were obtained between measures 
of pupil adjustment and intelligence, achievement, and 
occupational status. 

6. Differences between relationships computed sepa- 
rately for boys and girls were, in general, fairly small, 
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with the higher relationships generally obtained on the 
sample of girls. 

7. Wide variability of the classroom coefficients was 
found for the various measures of pupil adjustment used 
in this investigation. Relationships vary widely from 
classroom to classroom. Relationships among the meas- 
ures investigated appear to be quite unique to a given 
classroom and to the human relationships which operate 
in that classroom. 178 pages. $2.35. Mic 57-4663 


AN INVESTIGATION OF THE RELATIONSHIP 
BETWEEN THE ACADEMIC ACHIEVEMENT AND 
GOAL-ORIENTATIONS OF COLLEGE STUDENTS 


(Publication No. 24,854) 


Emily J. Sherwood, Ph.D. 
Temple University, 1957 


This study was designed to determine the relationship 
between the goal-orientations of college students and their 
academic achievement. A number of specific questions 
were posed to make the problem more amenable to sys- 
tematic investigation. These were: (1) What relationship 
exists between academic achievement and students’ re- 
sponses to a personal data sheet concerning goal-orienta- 
tion? (2) Can academic achievement be predicted from 
scores on a forced-choice inventory of goal-orientation? 
(3) What is the relationship between responses on a per- 
sonal data sheet pertaining to goal-orientation and scores 
on a forced-choice inventory of goal-orientation? (4) To 
what extent can academic achievement be predicted from 
a weighted combination of predictor variables including 
entrance examination scores on intellectual factors and 
scores on a forced-choice inventory of goal-orientation? 

Goal-orientation was defined in terms of decision re- 
garding the choice of a vocation and the selection of a 
course of study which was consistent with that choice. The 
criterion of goal-orientation used in this study consisted 
of responses to a personal data sheet pertaining to voca- 
tional and educational choices. The achievement criterion 
was the point-hour ratio for one semester. The subjects 
were students enrolled in first year courses in three under- 
traduate colleges of a large urban university. 

Within the limitations of this study, the following con- 
clusions may be drawn: | 

(1) There does not appear to be any relationship be- 
tween academic achievement and goal-orientation as in- 
ferred from students’ statements concerning the certainty 
of their vocational choices. However, there was a signifi- 
cant relationship, as shown by the analysis of variance, 
between academic achievement and the indication that the 
student had chosen a major course of study (P<.05). 

(2) Scores on the forced-choice inventory of goal- 
orientation, which was developed in this study, can contrib- 
ute to the prediction of academic achievement as indicated 
by a zero-order correlation of .34 between these variables 
(N = 263). However, the correlations obtained for the 
samples from the three undergraduate schools individually, 
showed rather large differences (Teachers College, 4.377; 
Liberal Arts, 4.477; and School of Business, / .08), indi- 
cating that differential predictions probably should be made. 

(3) There did not appear to be any significant 





relationship between the certainty of vocational choice of 
103 Liberal Arts freshmen and scores on the forced- 
choice inventory. However, there was a significant rela- 
tionship between their scores on the inventory and whether 
or not they had chosen a major course of study. 

(4) The findings clearly indicate that for all three 
colleges there is a significant multiple correlation between 
the predictor variables (Ohio State Psychological Examina- 
tion, Griggs-Reppert English Test, High Level Arithmetic 
Test, and Forced- Choice Inventory of Goal-Orientation) 
and academic achievement. Both the R and the Rpjiceria) 
were approximately /.60 for Teachers College and Liberal 
Arts. The Ryiseria; for the School of Business was of the 
same magnitude (/.596). The addition of the Forced- 
Choice Inventory of Goal-Orientation to the extant predic- 
tion battery resulted in a significant increase in predictive 
ability for Liberal Arts students. Thus, it would appear 
that one of the non-intellectual factors, namely, goal- 
orientation, can play an important role in the prediction of 
the academic success of Liberal Arts students. Compara- 
ble results were not obtained with the Business and Teach- 
ers College samples. However, insofar as the Forced- 
Choice Inventory does measure goal-orientation, we may 
conclude that Liberal Arts students who are educationally 
and vocationally goal-oriented tend to attain higher grades 
than those who are not so oriented. Goal-orientation does 
not appear to play as important a role in the academic 
achievement of Business and Teachers College students. 

121 pages. $2.00. Mic 57-4664 


RAPPORT AND SOCIAL PERCEPTION IN 
MOTHER-ADOLESCENT RELATIONSHIPS 


(Publication No. 23,390) 


Arthur Edward Smith, Ed.D. 
University of Illinois, 1957 


This study was designed to explore the relationship 
between rapport and accuracy of social perception. Rap- 
port was defined as the confidential relationship existing 
between mother and adolescent as perceived by the adoles- 
cent. Accuracy in social perception was operationally 
defined as the ability of the mother to predict the responses 
of her son or daughter to the Kuder Preference Record- 
Personal. It was argued that high rapport mothers would 
possess more and better information about their adoles- 
cents which should be reflected in greater accuracy for 
high rapport judges. Whether these relationships could be 
improved by eliminating irrelevant prediction tasks was 
also investigated. 

Both instruments were administered to 1067 adoles- 
cents in Southern Illinois. The mothers of these adoles- 
cents were invited to participate in the study, and the 228 
mothers who responded were divided randomly into two 
groups. Group A completed the Kuder for themselves and 
then predicted the responses of their children. Group B 
predicted the responses of the typical adolescent and then 
predicted the responses of their own children. Both groups 
were further divided according to the sex of the judgee. 
Accuracy scores were determined by comparing the neces- 
sary protocols and scoring according to the triad method, 
Kuder key score method, and a profile analysis. In addition, 
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components of the accuracy scores, such as real similarity 
and assumed conventionality, were derived to assist in the 
interpretation of the results. The protocols were also 
scored with a derived favorability key. 

The relevancy question was examined by asking adoles- 
cents to select the triads that they thought were most im- 
portant for a mother to understand about her son or daugh- 
ter. The analysis was made using the 60 triads with the 
highest ratings. 

Correlations between the two variables, rapport and 
accuracy, were estimated by Pearson’s product-moment 
coefficients. Similar results were obtained when informa- 
tion about the judges was summarized by the triad and 
profile methods and correlated with the rapport scores. 
Coefficients were consistently in the predicted direction 
for all groups and sub-groups. For the triad and profile 
methods, the coefficients of correlation bétween rapport 
and accuracy were significantly greater than zero for all 
groups except when the judges in Group A predicted for 
their daughters. In addition, the correlation between 
rapport and accuracy was not significant for the judges in 
Group B who predicted for their sons when accuracy was 
obtained by the profile method. 

When accuracy was obtained by the key score method, 
high rapport scores were positively related to accuracy in 
each of the five areas except preferences for being active 
in groups. Two of these five accuracy scores, preferences 
for working with ideas and avoiding conflict, were signifi- 
cantly related to rapport scores for boys. For the judges 
in Group A who predicted for their daughters, low rapport 
mothers were significantly more accurate in predicting 
preferences for being active in groups. | 

The correlation coefficients between rapport and accu- 
racy score components indicate that success of high rap- 
port mothers cannot be accounted for on the basis of real 
similarity and/or the tendency to assume similarity. 
Likewise, the results indicate that real conventionality 
and/or the tendency to assume conventionality does not 
explain the accuracy of high rapport judges. ‘Fhe results 
can also be partially explained by noting that favorability 
scores in some cases correlate significantly with rapport 
scores. Results of the relevance study are negative. 

It is concluded that accuracy of social perception is 
logically and empirically related to rapport and tat the 
definition of relevance is inadequate. 

133 pages. $2.00. Mic 57-4665 


AN ANALYSIS OF FACTORS ASSOCIATED WITH THE 
USE OF THE OHIO STATE PSYCHOLOGICAL TEST 
ADMINISTERED UNDER TWO DIFFERENT 
CONDITIONS IN THE MISSOURI COLLEGE APTITUDE 
TESTING PROGRAM 


- (Publication No. 24,220) 
Henry Azor Stackhouse, Ed.D. 
University of Missouri, 1957 


Supervisor: W. R. Carter 


Purpose: The primary purpose of this study was to deter- 
mine the effect of a ninety minute time limit in the ad- 
ministration of the Ohio State University Psychological 





Examination contrasted with the traditional untimed 
method of administration. 


Method of Research: An Ohio test-scholarship rank quin- 
tile area percentage comparison was made of the total 
number (15,908) of 1951-1952 seniors with the total 
number (14,533) of 1953-1954 seniors. The 1951-1952 
seniors were given the Ohio test without a time limit 
and the 1953-1954 seniors were given the test with a 
ninety minute time limit. Form 23 was used in both 
comparisons. A four year percentage comparison was 
made to establish the consistency of the Ohio test- 
scholarship rank quintile area placements. Form 22 
(untimed) and form 24 (timed) were combined with the 
two form 23 comparisons. Some of the seniors who 
took form 23 and form 24 of the Ohio test did not com- 
plete all of the items on the test. The 1953-1954 (timed) 
incomplete performers were compared with the total 
1951-1952 (untimed) seniors. The 1953-1954 incom- 
plete performers were compared with the total 1953- 
1954 seniors. The 1954-1955 incomplete performers 
were compared with the total 1954-1955 seniors. Ohio 
test-scholarship rank quintile area percentage compar- 
isons were made of matched equal sized senior classes 
involving timed and untimed administrations of form 23. 
A brief supplementary study was made comparing the 
1954-1955 (timed) male and female seniors, using a 
more difficult form, form 24, of the Ohio test. 


Summary: 


(1) Form 23, when timed, produced practically the 
same Ohio test-scholarship rank quintile area 
placements as did form 23 when untimed. 


(2) There was a high degree of consistency in respect 
to Ohio test-scholarship rank quintile area place- 
ments when the Ohio test results were contrasted 
for four different school years. 


There was a high degree of similarity for the Ohio 
test-scholarship rank percentage comparisons of 
the 1953-1954 incomplete performers with the total 
1951-1952 (untimed) seniors. 


The 1953-1954 incomplete performers and the total 
group for the same year had a high degree of simi- 
larity in respect to Ohio test-scholarship rank 
quintile area percentage contrasts. 


When the 1954-1955 incomplete performers were 
contrasted with the total group for the same year 
there were very slight and insignificant percentage 
differences. 


When the five Ohio-test quintile areas were com- 
bined, the incomplete performers in all three com-: 
parisons had larger percentages in the top three 
scholarship-rank quintiles. 


Percentage comparisons were made with matched 
different sized senior classes, using form 23 with 
timed and untimed test administrations. The time 
limit was not a handicapping factor. 


In all seven matched senior class size compari- 
sons, the untimed seniors had larger percentages 
in the bottom Ohio test quintile. 
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(9) In each of the seven matched class-size compari- 
sons, when the five Ohio-test quintile areas were 
combined, each of the five scholarship-rank quin- 
tile areas approximated the statistical expectation 
of twenty per cent. 


In a brief pilot study of sex differences, using a 
difficult test (timed), there was little, if any, dif- 
ference between the sexes in respect to intelli- 
gence. 


Even though the measure of intelligence indicated 

a high degree of similarity between the sexes, the 

males were more often rated low in scholarship. 
133 pages. $2.00. Mic 57-4666 


EDUCATION, TEACHER TRAINING 


A DETERMINATION OF THE PREVALENCE OF 
CERTAIN HARMFUL HEALTH MISCONCEPTIONS 
AMONG FRESHMAN PROSPECTIVE ELEMENTARY 
SCHOOL TEACHERS ATTENDING STATE TEACHERS 
COLLEGES IN NEW ENGLAND 


(Publication No. 24,778) 


Joseph Borozne, Ed.D. 
Boston University School of Education, 1957 


Statement of the problem.--The major purposes of this 
study were to: construct and evaluate an instrument for 
determining the prevalence of certain harmful health mis- 
conceptions among prospective elementary school teach- 
ers; determine the prevalence of the misconceptions 
among freshman prospective elementary school teachers 
attending state teachers colleges in New England; and 
determine the extent to which those prospective elementary 
school teachers were aware of the harmfulness of the mis- 
conceptions. 

Procedures.--Two hundred one statements indicated 
by the literature to be health misconceptions were com- 
piled, revised, and through the use of a special instrument 
validated and evaluated by a jury of experts consisting of 
two health education specialists and 27 doctors of medicine 
having varied fields of specialization. Each item that was 
in their opinion a health misconception was assigned a 
rating of: (0) not harmful; (1) slightly harmful; (2) moder- 
ately harmful; or (3) extremely harmful. 

An instrument similar in nature to the jury instrument, 
in the form of a health opinionnaire, was developed. It 
contained 55 true health concepts and 130 items rated by 
all jurors to be harmful health misconceptions distributed 
through the topical areas of nutrition, exercise, first aid, 
personal hygiene, drugs and patent medicines, care and 
prevention of disease, and mental hygiene. Instructions 
for the examinees were to indicate those statements they 
agreed with and disagreed with, and to assign a harmful- 
ness rating to the latter. 

In May, 1956 instruments were administered to 1044 
freshman prospective elementary school teachers attend- 
ing 17 of the 20 state teachers colleges in New England 
having this specialized population. This sample comprised 











the total population of four states and two-thirds of the 
population of the remaining two. 

Findings and conclusions.--Analysis of data indicated: 
The participating trainees subscribed to many harmful 
health misconceptions regardless of college they attended 
or college subject matter experience in health and/or 
biology (or neither). Ten per cent or more subscribed to 
72 of the 130 misconceptions. The mean prevalence was 
20.3. 

Mean prevalence according to college ranged from 15.3 
to 26.0. Analysis of variance indicated highly significant 
differences. 

Those having college subject matter experience in 
health, biology, and the combination of health and biology 
subscribed to fewer (in that order) than did those having 
neither health nor biology. The mean prevalence was 20.5, 
19.6, 19.5, and 23.4 respectively. Analysis of variance 
indicated that those who had biology subscribed to fewer 
to a highly significant degree. 

As determined by the use of chi square there was no 
significant difference in the type of misconception preva- 
lent according to subject matter experience as stated 
above. 

Comparison of mean harmfulness ratings assigned by 
the jurors and trainees indicated that the trainees who 
were aware of misconceptions were also aware of their 
harmfulness. 

The instrument, which is easy and quick to administer, 
is valid, and has adequate discriminative power in that 99 
of the misconceptions exceeded the nominal five per cent 
value of chi square. It has satisfactory reliability (.89) as 
determined through Hoyt’s method using analysis of vari- 
ance. 

Some misconceptions to which 20 per cent or more 
subscribed are: 


When training children one should recognize the 
fact that they are miniature adults and treat them 
accordingly. 





The immediate treatment to be given for sprain or 
strain should be the immersion of the affected 
part in hot water. 


The use of lanolin restores the natural oils lost 
as a result of washing the hair. 


Arch supports should be used by all people with 
flat feet. 


A cancer can be arrested, but it can never be com- 
pletely cured. 


The best way to lose weight is by exercising. 


‘Feed a cold and starve a fever’ is a good health 
rule to follow. 167 pages. $2.20. Mic 57-4667 
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AN EVALUATION OF THE SECONDARY TEACHER 
EDUCATION PROGRAM AT THE UNIVERSITY 
OF OREGON 


(Publication No. 24,386) 


Dean C. Christensen, Ed.D. 
University of Oregon, 1957 


Adviser: Paul E., Kambly 


The study originated with belief that no institution can 
know in any real sense the measure of success its teacher 
education program is having...how well it is accomplish- 
ing what it purports to accomplish, unless the educational 
product of that institution is taken into account. It was 
assumed that opinions of former graduates, as to the 
effectiveness of their professional preparation, should be 
evaluated by those concerned. Opinions regarding the 
strengths and weaknesses of curriculum, instructor and 
instructional procedure, professional laboratory experi- 
ence, counselling program, specialized and general subject 
preparation, and Teacher Placement Service efficiency, 
were solicited. 

A ten page questionnaire was delivered to 246 persons 
having taught six months or longer since graduating from 
the University during one of the years 1952 through 1955 
inclusive. Replies were received from 225 or 91.4 per 
cent of eligible graduates. Interviews with respondents 
indicated ample opportunity to express themselves about 
their professional preparation in light of their in-service 
teacher responsibilities and needs had been provided. 

The following major conclusions are based on the data 
collected: 


The respondents regarded their student teaching the 
most valuable. The course ‘School in American Life’ 
was considered least valuable. Overlapping of course 
content was thought excessive in relation to ‘School in 
American Life’, ‘Educational Psychology’ and ‘Princi- 
ples of Teaching’. The importance of the instructor in 
making a course valuable was emphasized. The instruc- 
tor quality, ‘A thorough grounding and understanding of 
subject matter’ was indicated most important. Failure, 
to ‘create an interest in the subject’ was considered 
least valuable instructor quality. Course content ‘re- 
lated to the needs of the learner’, was considered most 
important. Absence of this factor made the content of 
little value. ‘Discussion’ and ‘informal lecture’ were 
rated the most effective instructional procedures, while 
‘final examinations’ and ‘student reports’ were consid- 
ered least valuable. The training period for student 
teaching was not sufficiently long nor varied. Too little 
help was received from the college supervisor. There 
are not enough opportunities for observation of actual 
classroom situations prior to student teaching. A large 
percentage of the graduates were teaching several sub- 
jects other than their professional major. Some addi- 
tional preparation was found necessary in the details 
incurred with record keeping, parent-teacher confer- 
ences, opening of school, supply requisitioning and 
general teacher activity in the community. Many grad- 
uates teaching in reasonably small secondary schools 
found their preparation lacking in understanding the 
problems, programs and activities typically found in 
rural schools and communities. The program of prepar- 
ing prospective teachers for in-service extracurricular 


responsibilities was inadequate, particularly in special 
subject areas such as: art, music, physical education, 
speech and journalism. Actual experience in organizing 
and directing out-of-class activities was not provided. 
There is a need for more opportunity to become ac- 
quainted with the opening organization practices at the 
beginning of the school year. Experience in discipline 
techniques, guidance activities, good evaluation proce- 
dures, faculty meetings and professional meetings was 
not considered adequate. The counselling and guidance 
program at the University was considered fairly ade- 
quate. However, the need for the counselling program 
to give greater emphasis to orientation, adviser assign- 
ment, adviser-advisee conference scheduling, adviser’s 
understanding of degree requirements and course se- 
quences, and adviser’s interest in the student’s problems 
was suggested. The Placement Service lacks a sympa- 
thetic attitude, does not provide enough community 
descriptive materials, or prospective employer-employee 
conferences, and does not give prompt notification of 
vacancies. Graduates felt a lack of understanding of the 
entire job facing them upon leaving college. A follow-up 
program at the University to render service to the 
pupils and teachers of the state, would be welcomed by 
the professional graduates of the University of Oregon. 
162 pages. $2.15. Mic 57-4668 


A SURVEY OF THE SOCIO-CULTURAL-ECONOMIC 
ENVIRONMENT OF JUNIOR HIGH SCHOOL PUPILS 
IN A RURAL CENTRAL SCHOOL IN RELATION 
TO PUPILS’ ADJUSTMENT 


(Publication No. 24,762) 


William A. Gillcrist, Ph.D. 
Cornell University, 1957 


This study surveys the relationships between selected 
characteristics in pupils’ socio-cultural-economic envi- 
ronment and their school adjustment. It was the purpose 
of this study to determine the characteristics of the socio- 
cultural-environment of pupils considered as influencing 
a successful or unsuccessful school adjustment, and to 
make curricular recommendations which will be pertinent 
to the Dryden Central School and to other rural central 
schools with characteristics similar to those of the Dryden 
Central School. 

A pupil questionnaire was used to collect the following 
information relative to pupils’ socio-cultural-economic 
environment. 


Social Environment 








1. family status* 
2. number of people living in the home* 


3. the number of people living in the home who were 
non-relatives 


. the number of people living in the home who were 
relatives 


. the person to whom pupils confided their troubles, 
successes, and failures 


. the average hours of sleep per night for pupils 
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7. the average hours a pupil spent at home per week 


8. the extent to which a pupil and his family attended 
church 


. whether a pupils’ mother was employed or remained 
at home to manage the household 


Cultural Environment 


. the number of magazines taken in the home* 





. whether or not a daily newspaper was taken in the 
home* 


3. whether or not a family belonged to a book club* 


. whether or not a family had a card in the public 
library* 


5. the educational level attained by the father* 
6. the educational level attained by the mother* 


Economic Environment 





1. whether or not a pupil regularly worked part-time 
throughout the school year* 


. the home tenure of the parents* 
3. the occupational classification of the father* 


. the occupational classification of the mother, if 
employed* 


5. the number of appliances in the home* 
Relationships were obtained between starred items 
listed under pupils’ socio-cultural-economic environment 

and starred items under pupils’ school adjustment. 


School Adjustment 





1. reading comprehension* 
. intelligence grade placement* 
. scholastic average* 
. age-grade placement 
. membership in extra-curricular activities 
. leadership in extra-curricular activities 


. opinions toward school, home, and community en- 
vironment 


Procedures used in making this study included: 


1. securing the cooperation and support of the school 
administrative staff and the junior high school faculty. 


. constructing and pre- administering a pupils question- 
naire which also contained a pupil opinionnaire. 


. pupils reading comprehension and mental abilities 
were tested. 


. The pupil questionnaire was administered to pupils 
by the investigator. 


. pupils’ scholastic marks were averaged by the in- 
vestigator. 


. a study was made of the economic and social institu- 
tions in the Dryden Central School District. 


7. Case studies were made of a sample of boys and 
girls representing the most adjusted and least ad- 
justed pupils enrolled in grades seven, eight, and 
nine. All items listed under pupils’ socio-cultural- 
economic environment and pupils’ school adjustment 
were used in making these analyses. 


. Relationships and tendencies as found were ex- 
pressed in terms of percentages. 


Social Environmental Relationships in Relation to Pupils’ 





School Adjustment 





Positive relationships were found generally between 
pupils from normal family status or from homes of five 
or less people and pupils generally at or above a scholastic 
average of 75 per cent. 

A positive relationship was obtained generally between 
pupils from homes of five or less people and generally for 
pupils above the median of the reading comprehension test. 


Cultrual Environmental Relationships in Relation to Pupils’ 





School Adjustment 





Positive relationships were found generally for pupils 
from homes including Items 1, 3, 4, 5, and 6 as listed 
under “cultural environment” and generally for pupils 
above the median of the reading comprehension test, at or 
above intelligence grade level, and at or above a scholastic 
average of 75 per cent. 


Economic Environmental Relationships in Relation to 





Pupils’ School Adjustment 





Positive relationships were obtained generally for 
pupils from homes including Items 1, 2, 4, and 5, as listed 
under “economic environment” and generally for pupils 
above the median of the reading comprehension test, at or 
above grade level, and at or above a scholastic average of 
75 per cent. 

The general conclusion is that there is a positive rela- 
tionship between pupils’ socio-cultural-economic environ- 
ment and pupils’ school adjustment as measured by read- 
ing comprehension, intelligence grade placement, and 


scholastic averages. It is safe to say that information 


relative to pupils’ socio-cultural-economic environment 
should be one of the primary factors in the construction 
and evaluation of a junior high school’s educational pro- 
gram. 416 pages. $5.30. Mic 57-4669 


THE PREPARATION, ADEQUACY AND PERFORMANCE 
IN GUIDANCE OF BEGINNING TEACHERS IN 
WASHINGTON, D.C. 


(Publication No. 24,010) 
Bernard Joseph Gilliam, Ed.D. 
The Pennsylvania State University, 1957 


Purpose of the Study 








This study attempted to evaluate the guidance periorm- 
ance of graduates of the public teachers colleges of Wash- 
ington, D. C. who were finishing their first or second years 
of professional teaching in the public schools of the Dis- 
trict of Columbia. The relationships between undergrad- 
uate preparation, felt-adequacy to meet guidance problems, 
and performance of guidance services were investigated. 
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Procedure 

The 1954 and 1955 graduates of Wilson and Miner 
Teachers Colleges were surveyed by questionnaire to de- 
termine their preparation, felt-adequacy and performance 
in rendering guidance services to meet children’s prob- 
lems. Six guidance areas were defined for the survey: 
philosophy of guidance, statistical measurement and inter- 
pretation, tests and measurements, counseling information, 
individual differences, and counseling techniques. Statis- 
tical comparisons were made among areas to determine 
significant differences indicating relative strengths and 
weaknesses. Correlations were derived to indicate rela- 
tionships among the characteristics of preparation, felt- 
adequacy and performance. 





Findings 


1. Beginning teachers indicate their feelings of greatest 
adequacy in the areas of individual differences and tests 
and measurements. Lack of adequacy is indicated in 
counseling information and statistics. 


. Beginning teachers are best prepared in the areas of 
individual differences and philosophy of guidance. 
Weakest preparation is in the area of counseling infor- 
mation. 


. Performance of guidance functions is highest in philos- 
ophy of guidance and individual differences; signifi- 
cantly lower in the four other guidance areas. 


. The preparation of beginning teachers is very closely 
related to their feeling of adequacy. Felt-adequacy, in 
turn, tends to determine the degree of performance of 
guidance services. 


. Children’s problems requiring guidance assistance are 
being met most adequately where beginning teachers 
are required to demonstrate a workable philosophy of 
guidance and an understanding of individual differences. 


. A majority of children’s problems are being met in 
significantly weaker manner by beginning teachers 
where performance of guidance services involves sta- 
tistical interpretation, testing, counseling information 
and counseling techniques. 


. The problems of children in which teachers indicate 
poorest performance are those concerned with: under- 
achievement or over-ambition, learning difficulties, 
vocational selection, study skills, economic needs, 
personal-social adjustment, and self-evaluation. 


Recommendations 
It is recommended to the District of Columbia Teachers 
College that: 


1. Slight strengthening is necessary in the areas of 
individual differences and philosophy of guidance. 


2. Moderate strengthening is needed in counseling 
techniques. 


3. Intensive strengthening of preparatory work is 
needed in the areas of tests and measurements, sta- 
tistical evaluation and interpretation, and in the 
collection, evaluation and use of all types of counsel- 
ing information. 177 pages. $2.35. Mic 57-4670 








CHANGES DURING THE STUDENT TEACHING 
EXPERIENCE IN THE THINKING OF STUDENT 
TEACHERS ABOUT TEACHING PRACTICES, 
PERSONALITY DEVELOPMENT, AND LEARNING 


(Publication No. 22,848) 


Earl Samuel Hoenstine, Ed.D. 
University of Pittsburgh, 1957 


This is a study of the changes in the thinking of student 
teachers about (1) certain teaching practices, (2) aspects 
of personality development, and (3) principles of child and 
adolescent learning as measured by the test How I Teach. 

This test was administered to all participants at the 
beginning of their student teaching experience. The test 
was administered again to the same sampling, one half 
taking it at the middle of the semester and the other half 
at the end of the semester. 

Sixteen factors of their experience were also investi- 
gated by means of a questionnaire answered by 315 sec- 
ondary education student teachers in 11 State Teachers 
Colleges of Pennsylvania. 

Mean changes were calculated for each factor of the 
study except three, for which correlations were obtained. 
Mean changes were also calculated for the total test and 
the three parts of the test. . 

Groupings were made of each factor according to th 
variation of experiences of student teachers indicated by 
them in the questionnaire. The data were treated to de- 
termine which groups made significant changes and to 
determine if the changes of one group were significantly 
more favorable than the changes of others. 

The following factors appear to be associated with 
significant changes in the thinking of various groups, or 
with significant differences between the changes in think- 
ing of groups: 

1. Student teachers who received A grades in student 
teaching made more favorable changes than those who 
received C grades. 

2. Changes in the thinking of student teachers who 
worked with several supervising teachers were more 
favorable than those who worked with only one or two. 

3. Student teachers who had many hours in conferences 
with college supervisors made favorable changes in think- 
ing while those who had only a few conferences made un- 
favorable changes. 

4. The best changes in thinking about the areas meas- 
ured in this study were made by student teachers who 
experienced from 11 to 15 hours of actual teaching per 
week. 

5. The type of school according to control and selec- 
tion of students appeared to be associated with changes in 
thinking about teaching practices and principles of learn- 
ing. In these areas the public school on campus was 
associated with improved thinking. 

6. Generally, thinking about teaching practices ap- 
peared to be favorably influenced when student teachers 
were enrolled concurrently in college classes, but thinking 
about principles of child and adolescent learning appeared 
to be unfavorably influenced. However, changes in think- 
ing did not seem to be associated with enrollment in gen- 
eral and professional education courses at the time of 
student teaching. 

7. Men made unfavorable changes in their thinking 
about principles of learning. 
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8. Student teachers who taught in junior high schools 
made changes in their thinking about teaching practices 
which were more favorable than the changes made by those 
who taught in senior high schools. 

9. Student teachers who participated in three cocurric- 
ular activities improved their thinking about principles of 
child and adolescent learning. 

Some factors manifested no significant changes but 
indicated tendencies. All factors of the study had at least 
one aspect which was not significant. Moreover, there 
were factors which were not significant at all and did not 
seem to be associated in any way with changes in the 
thinking of student teachers: (1) the age of student teach- 
ers, (2) size of classes, and (3) hours per week in confer- 
ence with supervising teachers. 

Although some individuals made great changes during 
student teaching, the mean change in thinking of student 
teachers was very small and not significant. 

The changes made by student teachers who taught the 
first half of the semester were as favorable as those who 
taught for the entire semester. 

239 pages. $3.10. Mic 57-4671 


A TRANSLATION OF JOUVANCY’S METHOD OF 
LEARNING AND OF TEACHING WITH 
HISTORICAL SIGNIFICANCE 


(Publication No. 24,229) 


Gilbert C. Lozier, Ed.D. 
University of Cincinnati Teachers College, 1957 











The purpose of this dissertation is to present, in mod- 
ern pedagogical terminology, an accurate translation of 
Joseph Jouvancy’s Ratio Discendi et Docendi with an ap- 
praisal of its historical significance. Accordingly, this 
dissertation is divided into two main parts: section one 
surveys the historic significance of Jouvancy’s volume; 
section two is the translation of the document. 

To discover the objective importance of Jouvancy’s 
original document, this investigator has examined its 
specific role in Jesuit education, surveyed the impact of 
that educatidnal system in which it played a major part, 
summarized key concepts in Jouvancy’s work, and consid- 
ered their pertinence and bearing on contemporary Jesuit 
educational theory and practice. 

The importance of Jouvancy’s Method of Learning and 
of Teaching arises from its position as the official teacher- 
training manual of the Society of Jesus, and from the facts 
that it was used extensively in the schools of Europe for 
over 200 years, conceded to be a main source for under- 
standing education of the times, and considered by scholars 
to be an outstanding pedagogical treatise. 

In surveying the impact of Jesuit education in which 
Jouvancy’s treatise played a major part, the writer of this 
dissertation shows that Jesuit education was widespread, 
respected, and unquestionably of cultural significance. 

To enhance the reader’s understanding of Jouvancy’s 
pedagogical document, the writer of this dissertation 
viewed and summarized certain key notions of Jouvancy’s 
work in the light of the basic Jesuit educational documents: 
The Constitutions of the Society of Jesus and the Ratio 
Studiorum. An examination of some of the distinctive 




















features of contemporary Jesuit education revealed that 
they were the same which animated and directed thought 
and action in Jesuit education during humanistic times. 

The translated document contains two parts: The first 
and larger section is called, “The Method of Learning.” 

It presents the educational experiences needed by the 
future Jesuit teacher in his own scholarly formation. In 
the second and shorter portion of his work, “The Method 
of Teaching,” Jouvancy proposes a methodology for Jesuit 
trainees to use in their subsequent teaching. 

Part one of the translated document, “The Method of 
Learning,” is divided into three chapters. Each chapter 
is devoted to a detailed discussion of one of the three 
things which, according to Jouvancy, characterize the skill 
of an accomplished teacher of the liberal arts. Chapter 
one presents various techniques for acquiring a knowledge 
and command of languages; chapter two is devoted to an 
understanding of certain sciences that round out any cur- 
riculum of the liberal arts; chapter three presents certain 
techniques for facilitating study and sharpening intellectual 
study. 

Part two of the translated document is also divided into 
three chapters. Chapter one presents a methodology in- 
tended to develop the will through religious and moral 
instruction. Chapter two presents various techniques 
intended to promote the intellectual growth of the student. 
Among others, the method of prelecting an author is illus- 
trated by means of several models. Chapter three pre- 
sents various aids to good teaching. It presents various 
techniques intended to achieve effective classroom manage- 
ment and control. It concludes by presenting ideals in- 
tended to motivate teachers to maximum performance in 
the very face of the many tribulations that are necessarily 
conjoined to teaching. 261 pages. $3.40. Mic 57-4672 


AN ANALYSIS OF SUCCESSFUL PROCEDURES FOR 
THE RECRUITMENT OF SKILLED TRADESMEN 
FOR THE TEACHING OF VOCATIONAL INDUSTRIAL 
EDUCATION IN PENNSYLVANIA 


(Publication No. 24,028) 


Robert A. Mellman, Ed.D. 
The Pennsylvania State University, 1957 


It was the purpose of this study (1) to suggest a more 
effective recruitment program to encourage skilled trades- 
men to enter vocational teacher education classes, (2) to 
learn as much as possible about the present personnel in 
vocational trade and industrial education, and (3) to estab- 
lish the number and types of trained teachers and leaders 
needed by the Pennsylvania public schools for the 1959-60 
school year. 

A two-part questionnaire was made: (1) on the status 
of vocational trade and industrial teaching, administrative, 
and teacher-training personnel; and (2) concerning teacher 
recruitment practices. 

The following ten teacher-recruitment practices re- 
ceived a relatively high mean rating (7.9 to 10) by all 
personnel and are used in more than fifty percent of the 
local programs: teachers should (1) visit junior high 
schools to explain their particular trade or related subject 
to ninth grade students; (2) should tell their students about 
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the opportunities found in teaching vocational subjects; 

(3) should recommend the field to their better students; 

(4) should assist their students in locating jobs; (5) and 
should encourage them to return to their teachers for help 
in solving problems; (6) should, in cooperation with the 
director or coordinator, maintain contact with their grad- 
uates through a yearly follow-up; (7) should maintain good 
relations with industry through personal visitations and 
helpfulness; (8) should encourage skilled tradesmen from 
industry to enter vocational teacher-training schools; 

(9) should belong to the local association of vocational and 
industrial arts teachers; and (10) should promote a “Ca- 
reer Day” where representatives from industry explain 
the requirements of their vocations. 

The present status of personnel indicates: (1) a total 
of 271 skilled tradesmen will have to be prepared as 
teachers for the 1959-60 school year; (2) most teachers 
and administrators were enrolled in the College Prepara- 
tory curriculum while students in high school; (3) less 
than half of the personnel learned their trade under organ- 
ized apprenticeship programs; (4) thirty-five per cent of 
the teachers are excused from teaching duties to visit 
other vocational trade and industrial programs, while 82 
per cent of the administrators are permitted to make 
visits; (5) the median salary of the vocational teachers 
was $5294.10 in 1956-57, and the median salary for admin- 
istrators was $6721.19; (6) twenty per cent of the person- 
nel reported that former teachers influenced their decision 
to enter teaching. 

It is concluded that (1) teachers recognize the impor- 
tance of recruitment practices, but have demonstrated a 
negative professional attitude in their failure to accept 
many of the responsibilities outlined in this study; (2) it 
is possible to predict the teacher supply and demand, but 
the complete cooperation of all personnel is the first 
requisite for accurate prediction; (3) the certification 
requirements for teachers of vocational trade subjects 
are believed to be adequate by the personnel. 

It is recommended that the teacher-recruitment prac- 
tices outlined in the summary should be used by the teach- 
ers and administrators in every local vocational program; 
that brochures, sound moving pictures, slide and strip 
films, should be prepared on the subject of vocational 
trade and industrial teaching for use in the guidance pro- 
grams of the senior high schools; that a study of the status 
of personnel in the public schools of Pennsylvania shouid 
be conducted at frequent intervals. The information can 
be used in determining personnel problems and in planning 
teacher-recruitment programs; and that local vocational 
directors should encourage superintendents of schools to 
excuse the vocational teachers to visit other vocational 
programs and to take potential teachers to the vocational 
teacher-training university in the service area. 

175 pages. $2.30. Mic 57-4673 





TRAINING NEEDS OF TECHNICIANS IN SELECTED 
LUMBER AND WOOD PRODUCTS INDUSTRIES OF 
HUMBOLDT COUNTY, CALIFORNIA 


(Publication No. 24,221) 


Arthur Lyle Stegeman, Ed.D. 
University of Missouri, 1957 - 


Supervisor: Dr. H. H. London 


PURPOSE OF THE STUDY: The purpose of the study 
was to ascertain the training needs of technicians in 
selected lumber and wood products industries in Hum- 
boldt County, California. 


SOURCES OF DATA AND METHOD OF STUDY: Data 
were obtained through personal interviews with all fifty- 
nine representatives of lumber and wood products in- 
dustries in the County which employed twenty-five men 
or more. The interview form contained questions con- 
cerning: number and type of technicians employed, 
needed, and anticipated by 1960; pre-employment train- 
needed; major educational deficiencies; and in-service 
training needed and training actually offered technicians. 


SUMMARY: Firms included produced green lumber, studs 
and crossarms, veneer, plywood, and hardboard; did 
remanufacturing or custom handling. They employed 
105 technicians, needed twenty-three, and anticipated 
needing ninety-five additional by 1960. 

Pre-employment training in mathematics, physics, 
and slide rule are necessary for analysts, research 
assistants, routine testers, and junior chemical engi- 
neers. 

Junior industrial engineers need mathematics, elec- 
tricity, electronics, mechanics, industrial psychology, 
and strength of materials. Safety engineers and time 
study men need only mathematics and electricity. Per- 
sonnel managers need industrial organization and psy- 
chology, and technical report writing. 

Construction and mechanical draftsmen, junior civil, 
and junior mechanical engineers need drafting, mathe- 
matics, slide rule, electricity, electronics, and mechan- 
ics. 

Supervisors, inspectors, and servicemen need only 
mathematics, electricity, and electronics. Foremen 
need the broadest training of all technicians. 

Organization and production managers, and superin- 
tendents need mathematics and electricity. Junior 
electrical engineers need mathematics, drafting, elec- 
tricity, electronics, machine shop, mechanics, physics, 
and slide rule. 

The major deficiencies of technicians are inability 
to spell, standards of speed, inaccuracy in figuring, | 
lack of ingenuity, and practical application of theories. 

Many technicians need only brief orientation training. 
Practical and applied courses were seldom needed and 
scarcely offered after employment. 

Most firms met the indicated need for safety facts 
and figures but less than one-half offered the training 
in policies, rules, and regulations even though the need 
was indicated. 

Training in company products, plans, and problems; 
production and waste control; and motion study and 
wage control was expected quite frequently but seldom 
offered. 
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Skill in the use of tools and machines was taught in 
about one-half of the cases where it was considered 
necessary. 

Social skills were not taught despite an indicated 
need. Self analysis, direction, and improvement was 
seldom considered necessary and taught less often. 

In general, the larger and well established firms 
offered the training they considered necessary on a sys- 
tematic basis, while smaller firms tended to leave much 
of the training to chance or individual initiative. 

Most representatives were aware of the training 
needs but were not pleased with their present efforts. 


CONCLUSIONS: The need for technicians is not being 
brought to the attention of counselors and training agen- 
cies in the County. 

The training of technicians is properly the joint con- 
cern of the employer, the area colleges, and the local 
high schools. 

Management appears to be alert to the possibilities 
for improving present practices and to the part techni- 
cians will play in the future. 

Close agreement has not been reached concerning 
the pre-employment training needs of various types of 
technicians. 

There appears to be an unfilled need for technicians 
with backgrounds in electricity and mechanics. 

There appears to be an unfilled need for training 
technicians among the smaller plants and for expanding 
the programs in the larger plants. 

There is only limited agreement among representa- 
tives of firms concerning what in-service training is 
necessary. 

Safety programs will undoubtedly continue since they 
have been economically worthwhile and also humanitar- 
ian. 152 pages. $2.00. Mic 57-4674 


EDUCATION, THEORY AND PRACTICE 


THE EFFECTIVENESS OF SELECTED TEACHING 

TECHNIQUES IN THE EDUCATION OF SUPERIOR 

STUDENTS OF TWO ELEMENTARY SCHOOLS IN 
ERIE, PENNSYLVANIA 


(Publication No. 23,994) 


Gertrude Agnes Barber, Ed.D. 
The Pennsylvania State University, 1957 


This study was to evaluate the effectiveness of selected 
teaching techniques in the education of superior students 
of two elementary schools in Erie, Pennsylvania. 

To do this two null hypotheses were proposed: 

That mentally superior students in grades one 
through six will improve (1) in their citizenship report 
card marks, and (2) in their achievement report card 
marks, after a program of selected teaching techniques is 
. introduced. 

Students were eligible for inclusion in this study if they 
scored an I. Q. of 125 on either the Thurstone Primary 





Mental Abilities Test (SRA) or the California Mental 
Maturity Short-Form Tests. 

The experimental method was used and a handbook of 
teaching techniques was prepared and made available to 
the classroom teachers. The method of evaluation fol- 
lowed to determine the effectiveness of the selected teach- 
ing techniques was to compare report card marks in citi- 
zenship and achievement before and after the introduction 
of this research study. 

The first step was a study of the distribution of the 
number of selected teaching techniques used by teachers 
in the primary and intermediate grades and by charting 
the findings, to determine above average, average, and 
below average number of selected teaching techniques 
employed. 

The next step in the evaluation was to determine the 
effectiveness of the selected teaching techniques in terms 
of differences between first and second semester report 
card marks in citizenship and achievement where teachers 
used above average number of selected teaching techniques 
in the primary and intermediate grades. 

The final step was to summarize the results of each 
grade and section to determine the significance for the 
total “t’s” found in the areas of citizenship and achieve- 
ment. 

The evidentiary facts as to the first null hypothesis 
were: 


1. Twenty-two of the thirty-four teachers reported 
improvement; one at the 1 per cent level of confi- 
dence, two at the 5 per cent level of confidence, 
nineteen reported improvement but not significantly 
so. 


2. Six teachers reported a loss but not significantly so. 


3. One teacher reported a loss at the 1 per cent level 
of confidence. 


4. Five teachers reported no change. 


This evidence seems to indicate that mentally superior 
students have a better understanding of their responsibili- 
ties in the areas of citizenship, after the introduction of 
selected teaching techniques. 

The evidentiary facts as to the second null hypothesis 
were: 


1. Twenty-two of the twenty-seven teachers reported 
improvement; one at the 1 per cent level of confi- 
dence, five at the 5 per cent level of confidence, 
sixteen reported improvement but not significantly 
so. 


. Four of the teachers reported a loss but not signifi- 
cantly so. 


3. One teacher reported no change. 


This evidence indicates that for mentally superior 
students selected teaching techniques would stimulate and 
develop their abilities and interests in the subject matter 
areas of the curriculum. 215 pages. $2.80. Mic 57-4675 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 2933 





THE USE OF ORIGINAL DEVELOPMENTAL 
LITERATURE AS A PROJECTIVE AND THERAPEUTIC 
TECHNIQUE IN LATE CHILDHOOD 


(Publication No. 24,001) 


Lonnie Caming Carton, Ed.D. 
The Pennsylvania State University, 1957 


The attempt was made to create a piece of original, 
scientifically constructed developmental literature for 
American, white, middle class, pre-adolescent girls. This 
literature was used as a projective technique in an effort 
to gain more thorough understanding of child growth and 
to investigate the completeness of existing data of late 
childhood. 

A basic premise was that such a pioneer approach to 
the creation of children’s literature, that of setting the 
developmental experiences into the socio-economic frame 
of reference in which they normally operate, makes possi- 
ble more complete identification and projection in reading 
material. 

A concomitant endeavor of the study concerned itself 
with gaining some indication of the therapeutic value of a 
literary experience which enables more acute identification 
and projection. 

A final aim of this study was to develop a method for 
the creation of literature which could validly depict each 
level of socio-economic status, and to suggest the need 
for literature of this kind. 

Creation of the literature for American, white, middle 
class, nine through twelve year old females had its basis 
in the existing research of specialists in child development, 
social anthropologists, psychologists and other educators. 
The book, ALMOST THERE, in content and readability was 
directed to appeal to, as well as to characterize, both the 
type of child upon whom it would be tested and the cultural 
influences common to the child. 

One hundred and thirty-five volunteers read the litera- 
ture and were tested by use of the questionnaire, group 
discussion, and free expression techniques. The psycho- 
logical dynamics of developmental and cultural identifica- 
tions and projections incorporated into the literary expe- 
rience facilitated the accumulation of data. 

A more intensified method of stimulating identification 
and projection in reading material was developed and 
tested. Developmental literature, using a controlled socio- 
economic setting as the medium in which the developmental 
tasks could more naturally operate, was a pioneer contri- 
bution of this research. 

The original material created served to uniquely suit 
(for purposes of identification and projection) and percep- 
tively depict the American, white, middle class, pre- 
adolescent female. A chronological age factor seemed 
operative in the appeal, validity, and thus, value of the 
literary experience, however. Ninety-eight percent of 
those girls who identified themselves both developmentally 
and culturally were, chronologically, nine to eleven and a 
half years of age. Ninety-three percent of those who did 
not relate themselves developmentally, but only culturally, 
were chronologically eleven and a half through twelve and 
a half. This tended to suggest the possibility of the cata- 
lytic effect of the contemporary American culture on 
developmental maturity. 

An interest-action pattern developed from the experi- 
mental data serves as a concise, easily understandable, 


tabulation of what this particular pre-adolescent is like. 
This composite treats her physically, affectionally, so- 
cially, self-developmentally, self-adjustively and in peer 
relationships. 

The value of proper cultural-developmental literature 
as a therapeutic technique was indicated; the creation of 
literature depicting other developmental tasks and experi- 
ences from which children can gain help in solving their 
problems, and the creation of literature depicting all socio- 
economic levels by authors who are themselves products 
of these cultures was stressed. 

In general all of the data compiled in the research, 
together with a consideration of its implications and sug- 
gestions for further study, stresses this: that the real 
necessity for more therapeutic literature as well as more 
information about the actions and reactions of children can 
be facilitated through the creation of proper reading mate- 
rial. 102 pages. $2.00. Mic 57-4676 


THE EFFECT ON SIXTH-GRADE PUPILS’ SKILL IN 
COMPOUND SUBTRACTION WHEN THEY EXPERIENCE 
A NEW PROCEDURE FOR PERFORMING THIS SKILL 


(Publication No. 22,117) 
Gail Edmund Cosgrove, Ed.D. 
Boston University School of Education, 1957 


Purpose of the Study: 











The primary purpose of this study is to determine the 
effect on sixth-grade pupils’ skill in compound subtraction 
when they experience a new procedure for performing this 
skill. 


Plan of the Study: 
~The setting for this study was an expanding community 
of Greater Boston with the school enrollment reflecting 
the many social, economic, and racial backgrounds usually 
associated with population growth. 347 sixth grade chil- 
dren participated in the study. Subjects were equated in 
intelligence, arithmetic achievement and performance on 
pre-test. Total score obtained from a rating sheet plus 
experience were determining factors in equating teachers. 
Teaching procedure followed by each group was simi- 
lar. Experimental subjects were given instruction and 
practice in the nw method, Equal Additions. Control 
subjects reviewed and practiced the habituated method, 
Decomposition. The experimental schedule extended a 
period of 12 weeks with 20 practice periods. These peri- 
ods were equated on basis of work accomplished, 25 exam- 
ples. A time test of 12 minutes containing 125 examples 
was administered on the Fridays of the third, sixth, ninth 
and twelfth weeks. Control subjects used Decomposition. 
Experimental subjects were allowed to use either Decom- 
position or Equal Additions with an indication of method 
used. A retention test was administered approximately 
three months later. The degree of transfer for experi- 
mental group was determined by subjects using “crutches” 
on five examples including fractions, decimals, denomi- 
nate numbers, and compound subtraction involved in com- 
puting a long division example. 


Statistical Design: 
The equivalence of groups on equating factors was 
tested. The analysis of variance technique was employed 
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to test for significance in mean rights for each group 
independently at several points during the experimental 
period, and also for significance between groups at inter- 
vals during the investigation. 

Appropriate correlation coefficients were computed 
between gain in performance and equating factors. At each 
testing period an indication was obtained of subtraction 
method used by experimentai subjects. An indication was 
also obtained of the amount of transfer to untaught proc- 
esses involving compound subtraction at the conclusion of 
the experimental period, and again three months later. 
Comparative values of accuracy for both groups was de- 
termined. 


Findings and Conclusions: 

1. Statistical treatment revealed significant gains with 
regard to mean rights for subjects in both experimental 
and control groups from Pre-test through Test 4. 

2. Statistical treatment revealed significant differences 
between mean rights of groups in favor of control group 
for tests 1 and 2, and experimental group for test 4. No 
significant differences were found for tests 3 and 5. 

3. Statistical treatment revealed a significant gain 
from Pre-test to Test 1, and no significant gain in subse- 
quent testing periods for control group. Experimental 
group made no significant gain from Pre-test to Test 1, 
but from then on significant gains were made at each test- 
ing point. 

4. In the long run, sixth grade pupils exposed to a new 
procedure for performing an old skill, i.e. compound sub- 
traction, will improve their computational ability, in this 
area. 

5. Gain from Pre-test through Test 4 is related more 
to general intelligence for control than for experimental 
subjects. 

6. The degree of transfer involving compound subtrac- 
tion of decimals and compound subtraction essential to 
completing an example in long division was relatively high, 
while that involving fractions and denominate numbers was 
relatively low. 

7. The experimental subjects were slightly superior 
to the control subjects in speed. Difference between groups 
in accuracy showed a slight advantage for the experimental 
subjects. 

8. There was little correlation of general intelligence 
with either acceptance or rejection of the new method, 
Equal Additions, by experimental subjects. 
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A COMPARISON OF INTERMEDIATE GRADE 
MANUSCRIPT AND CURSIVE HANDWRITING IN TWO 
TYPICAL ELEMENTARY SCHOOL PROGRAMS 


(Publication No. 23,732) 
Emmett Merle Foster, Ph.D. 
State University of Iowa, 1957 


Chairman: Assistant Professor Carlton M. Singleton 


The study was designed to investigate children’s hand- 
writing in grades three through six at public schools in 
which manuscript writing was taught in the early grades 


and a change over to cursive style occurred in the third 
grade. Three specific problems were studied: (1) Is the 
children’s manuscript or cursive handwriting more legible? 
(2) Which style do they write most rapidly? (3) Are the 
findings concerning the relative legibility and speed of the 
two styles of handwriting the same in all four grades? 

Five equated pairs of reading Selections of approxi- 
mately 365 letters each were prepared by editing para- 
graphs taken from some current third grade social studies 
readers. These ten selections were then written in both 
manuscript and cursive styles so that they could be used 
as models to be copied by the pupils of grades three to six 
in the two Iowa school systems which participated in the 
study. 

Two handwriting specimens, one in each style, were 
collected from every child. The legibility of the writing 
in the specimens was measured by recording the time, to 
the nearest tenth of a second, that it took college students 
to read them orally. The writing speeds were recorded 
in number of letters written per minute in a writing inter- 
val of three minutes. 

In order to control the important effects of reader- and 
pupil-differences, a rather complex analysis of variance 
which Lindquist (E. F. Lindquist, Design and Analysis of 
Experiments in Psychology and Education, Houghton Mifflin 











Company, 1953, p. 287.) has called a Type IV Design was 
applied. 

For legibility, it was found that there was a small, 
consistent difference between the means in favor of manu- 
script style in each grade and in both schools, but in no 
case was this difference a statistically significant one at 
the 5 per cent level of confidence. However, the fact that 
eight independent differences favored manuscript provides 
some statistical evidence that a true difference in legibil- 
ity in favor of manuscript style does exist. 

In speed of writing, all but one mean difference favored 
cursive style, and of those seven, five were statistically 
significant at the 5 per cent level of confidence. In the 
third grade in one school there was a statistically signifi- 
cant difference favoring manuscript style; the speed of 
writing was the same as that for cursive in the same grade 
of the other school. From grades three through six there 
was a consistent increase in the speed of writing both 
styles of handwriting, but the speed of writing cursive 
style tends to equal or surpass that of manuscript within 
a short time after the children have been changed over to 
cursive writing. (The change over to cursive occurred in 
the second semester of the third grade in both schools.) 

Coefficients of correlation were computed to discover 
to what extent variations in the legibility of one style of 
writing are related to variations in the legibility of the 
other. It was found that a high positive correlation does 
exist. That is, superior manuscript writers are likely to 
be superior cursive writers; poor manuscript writers 
are likely to be poor cursive writers, and soon. The 
pooled coefficients of correlation for the third, fourth, 
fifth, and sixth grades were .60, .89, .63, and .78, respec- 
tively. 


Conclusions 








The results of the study appear to support the following 
conclusions when the teaching of manuscript is discontinued 
in grade three and cursive writing is then taught through 
grade six, a typical program. 
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1. Manuscript writing is only slightly more legible 
than is cursive. 

2. Children who write one style legibly tend to write 
the other style legibly, also. 

3. If the writing is legible, the style is immaterial, 
and, conversely, both styles are highly illegible if poorly 
written. 

4. In general, children who have been taught handwrit- 
ing in the public schools write cursive style faster than 
they do manuscript. 

9. From grade three through grade six, there is a 
consistent increase in the speed of writing both styles of 
handwriting. | 

6. After it is introduced into the program, the speed of 
writing cursive rapidly comes to equal and surpass that of 
the manuscript style. 93 pages. $2.00. Mic 57-4678 


THE EFFECT OF CERTAIN TEACHING PRACTICES 
INVOLVING SYSTEMATIC HOME-SCHOOL 
COOPERATION UPON THE ACHIEVEMENT OF 
EIGHTH GRADE PUPILS IN MATHEMATICS 


(Publication No. 24,019) 


Louie B. Ilioff, Ed.D. 
The Pennsylvania State University, 1957 


The problem in this study was: What effect do certain 
teaching practices involving systematic home-school co- 
operation have upon the achievement of eighth grade pupils 
in mathematics? 

The study of this problem was divided into the following 
major sections: 

1. Will the comparison of five experimental eighth grade 
mathematics classes with five other nonexperimental eighth 
grade mathematics classes within the same school indicate 
differences in achievement in mathematics? 

2. Will the comparison of five experimental eighth 
grade mathematics classes with five other nonexperimental 
eighth grade mathematics classes within the same school 
indicate differences in parent understanding of the mathe- 
matics program? , 

The following are the conclusions reached as a result 
of this study: 


1. Mathematics taught in relation to pupil experience 
and environment produced greater achievement in 
the experimental group although the groups were 
equated intellectually. 


. Parent understanding of the mathematics program 
increased more in the experimental group where the 
teacher made an effort to increase the understanding. 


. Pupil achievement where accompanied by increased 
parent understanding was greater in the experimen- 
tal group. 


. Greater pupil achievement occurred when the I.Q. 
was held constant or noneffective and where parent 
understanding was increased. 


. Mathematics taught in relation to pupil experience 
and environment showed fewer pupils regressing or 
making no progress when accompanied by increased 
parent understanding. 





6. Mathematics assignments which involved parents 
produced greater achievement in the experimental 
group. : 


. Mathematics assignments that involved the parents 
increased the use of the pupil as the source of in- 
formation. 


. Mathematics programs that promoted parent under- 
standing produced greater participation in the study 
by the parents of pupils in the experimental group. 


. Mathematics taught in relation to pupil experience 
and environment attained the higher gain in achieve- 
ment over the national norm. 


. The experimental group attained the higher correla- 
tion coefficient when the results of the California 
Arithmetic Test, form AA, were compared with 
results of the California Arithmetic Test, Form BB. 


. The experimental group showed a higher relation- 
ship when parent understanding was compared with 
each area of the California Arithmetic Test than did 
the non experimental group. 


On the basis of the conclusions reached in this study 
the following implications for teaching mathematics are 
significant: 


1. There is a definite need to improve the channeling 
of information to the parents. A carefully planned 
program should eliminate the use of past experiences 
of the parent and substitute a more reliable source of 
information; such as, the pupil or the teacher. 


. Teachers should plan the mathematics program in 
relation to pupil experience and environment. The 
functional aspects of the mathematics program will 
not only increase the interest and meaning to the 
pupil but would also increase the achievement. 


This study has suggested to the writer the following 
needs for further research: 


1. What effect does parent understanding have on pupil 
achievement in areas other than mathematics? 


. What are the causes of the differences in scores on 
Arithmetic Reasoning and Arithmetic Fundamentals 
of the California Arithmetic Test? 


. What channels for information would parents have 
teachers use for communication regarding any 
program ? 


. What information do parents want teachers to include 
in the six-weeks report card or letter? 
145 pages. $2.00. ‘Mic 57-4679 
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THE ROLE OF ALGEBRA IN THE 
DEVELOPMENT OF RELATIONAL THINKING 


(Publication No. 24,064) 


William Nichols Jackson, Ph.D. 
The Ohio State University, 1952 


The Problem 


The problem investigated was concerned with teaching 
elementary algebra. The Study’s purpose was to deter- 
mine the extent to which the students in two ninth-grade 
classes in the William Grant High School located at Coving- 
ton, Kentucky, could develop understandings and abilities 
associated with the interpretation of data, through the 
study and use of algebraic concepts. This involved select- 
ing appropriate content and teaching methods. An impor- 
tant aspect of the problem was the generalization of these 
understandings and abilities for use beyond the narrow 
confines of elementary algebra. It is the writer’s belief 
that the ability to interpret data is an integral part of one 
of the great fields of mathematics, relational thinking. 


The Nature of Relational Thinking 


Relational thinking is reasoning which involves the 
identifying of variables or elements among which there is 
dependence or interdependence, The dependence may be 
functional or approximate. The variables may be measur- 
able or non-measurable, mathematical or non-mathemati- 
cal. 

Relationships range from mere inklings of dependence 
between two or more variables to those representing the 
ultimate in functional dependence; for example, from the 
relationship that is suspected to exist between one’s age 
and the intensity of appetite for sweets, to the linear func- 
tion, y = ax, in which each value of y can be predicted in 
terms of specific values of x, where a is a constant. 
Countless relationships are found between these two ex- 
tremes, the range being from the grossest approximations 
to the most precise functional relationships. 





Relational Thinking and Interpretation of Data 


The end of all relational thinking is interpretation of 
relationships and the drawing of valid generalizations. 
Functional or relational thinking involves three abilities: 
recognizing mutual dependence, determining the nature of 
the dependence, and expressing and interpreting quantita- 
tive relationships: Relational thinking becomes a dynamic 
and purposeful process only when the climactic step of 
interpretation is taken. 

Relational thinking starts with data or facts. The proc- 
ess proceeds when one is able to reorganize the material, 
eliminate irrelevant data, secure additional data, and 
perform various tasks of refining so as to reach the point 
where it is possible to recognize and characterize various 
types of dependence and to interpret the inherent relation- 
ships. This process is known as the interpretation of data. 
Hence, the essence of relational thinking is the ability to 
interpret data. . 





Analysis of the Ability to Interpret Data 


The following behaviors describe the skilled interpreter 
of data: 





. Perceives and expresses possible relationships 
between items in a set of data 


. Recognizes the limitations of the data 


. Understands that the validity of a statement de- 
pends on the values attached to the variables 


. Evaluates conclusions and generalizations reached 
by others in their interpretation of data 


. Draws valid generalizations consistent with rela- 
tionships recognized 


General Procedure 


Two groups of ninth-grade algebra students were 
taught for the express purpose of improving their ability 
to interpret data. Intelligence quotients and reading abili- 


_ ties of the students were obtained through the administra- 


tion of standard tests, and an inventory was secured of 
abilities in the interpretation of data. 

Study guides designed to promote student command of 
the behaviors associated with the ability to interpret data 
were constructed for use with the groups, and no textbook 
was used. Students were stimulated to discover the rules 
and generalizations which are usually given to them through 
textbooks as well as generalizations associated with their 
environment. Frequent discussions were conducted to 
make students aware of the importance and utility of inter- 
preting data properly. Toward the close of the year, the 
test on interpretation of data was re-administered to the 
groups. 


Summary of Instructional Units 


The work for the school year consisted of four units, 
and the principal teaching devices used throughout the year 
were study guides. The first unit, entitled The Language 
of Algebra, attempted to help students gain an appreciation 
of the role of symbolism in the communication of ideas. 

The second unit, entitled Extending the Number System, 
illustrated the power of Hindu-Arabic numbers, especially 
when compared with the clumsy Roman system. The inad- 
equacy of a number system involving only positive integers 
was considered, and the system was expanded to meet the 
demands of subtraction in all situations. The fundamental 
operations were developed with directed numbers, and 
their use was demonstrated through conditional equations. 

The third unit, entitled Approximate and Functional 
Relationships, was an enlargement of unit one. Through 
demonstrations and discussions, students were helped to 
develop inductively a number of formulas involving areas 
and volumes of common geometric figures. Problems 
were introduced in which the data were to be assembled 
and processed through the application of certain elemen- 
tary statistical concepts. The conclusions and generaliza- 
tions drawn from these data represented approximate 
relationships. Class work proceeded from problems which 
by nature produced limited and inaccurate generalizations 
to those which produced nearly linear relationships. 
Linear relationships were considered through many situa- 
tions illustrating applied mathematics. Such items as the 
relation between the table, graph, verbal statement and 
formula, especially the relation between the slope of a 
graph, the constant differences in the corresponding table 
of values and the coefficient of the independent variable 
in the formula, were points of major emphasis. The study 
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of relations was extended to include symmetric, transitive, 
and reflexive relations. 

The fourth unit, entitled Extending Operations in the 
Number System, was concerned with developing an under- 
standing of the principles relating to the use of exponential 
quantities and the simple quadratic functions, y = ax’, 

y = ax? + b and y = ax” + bx. The principles relating to 
the multiplication and division of exponential quantities 
were derived by students inductively. Constant second 
differences in a table of values and a curve of second 
degree were compared with constant first differences in 
a table and the corresponding linear function. 














Evaluating Student Abilities to Interpret Data 


The principal means of determining student growth in 
ability to interpret data was through an analysis of the 
scores made on two administrations of the Interpretation 
of Data Test, Lower Level’ The initial administration 
occurred in December (owing to late delivery of the tests) 
and the final in June near the close of the school term. 
The following skills are evaluated by the test: 


1. Ability to perceive relationships in data 
2. Ability to recognize certain limitations of the data 








From a comparison of the skills evaluated by the test 
with the skills listed by the writer, it was concluded that 
all aspects of the ability to interpret data were evaluated 
with the exception of the third skill listed by the writer. 
This skill was evaluated through an informal test con- 
structed by the writer. 

The changes in mean scores for the two sections are 
shown in Table I. The greatest mean gains for both sec- 
tions were registered in the categories, “Insufficient Data” 
and “Beyond Data.” The latter category was the outstand- 
ing weakness in both sections according to the data secured 


TABLE I 
Mean Gains On Interpretation Of Data Test 





Percentage of Accuracy Percentage of Errors 


nsul- Over- Beyond Crude 
ficient caution Data Error 
Data 
Section 1 -2.0 12.0 -2.0 12.0 0 

Section 2 10.8 4.9 16.9 4.9 15.8 -1.0 





General True 


Cudents Accuracy False 








from the first administration of the test. To determine 
the significance of the differences between means, values 
of t were computed by the following formula for small 
samples which are paired and correlated: 


My 


Fé vi*a 
N(N - 1) 





t= 





where M, = mean of the N difference of 
paired observations. 


X, = deviation of a difference from 
the mean of the differences? 


The values of t for the various categories of the test 
are summarized in Table II. The levels of confidence 


TABLE II 


Significance of Difference In Means 





Section 1 Section 2 
Value Level of Value 
of t Confidence* of t 


Behaviors 
Evaluated 





Confidence* 





General 

Accuracy 2.19 5% + 3.8 1% + 
True- False Neg. -- 1.8 10%+ 
Insufficient 

Data 2.88 3.97 1% + 
Overcaution Neg. 2.25 5% + 
Beyond Data 2.73 3.58 1%+ 
Crude Error 0 Neg. -- 





Number of 
Students 16 18 








*+ 3 Better than the x per cent level of confidence. 
- : Almost at the x per cent of confidence. 


were secured from Fisher’s Table of t, which gives values 
of t appropriate for small samples* According to the val- 
ues of t listed in Table II, the null hypothesis is rejected 
for section 2 at something better than the 1 per cent level 
of confidence in three categories of the test and at better 
than the 5 per cent level in one category. 

For section 1, the null hypothesis is rejected at some- 
thing better than the 5 per cent level of confidence for one 
category and at almost the 1 per cent level for two cate- 
gories. 

Gains in ability to interpret data were analyzed also 
in relation to intelligence, reading ability, and sex. 


Conclusions 


The conclusions as suggested by the data are summa- 
rized as follows: 


1. Generally, students made significant improvement 
in ability to perceive various types of relationships 
in data. 


. Students made significant improvement in recog- 
nizing the limitations of the data as shown by their 
general accuracy scores and the reduction in 
tendency to overgeneralize. 


. One section made significant improvement in rec- 
ognizing the limitations of the data as shown by 
the overcaution score. 


. Students with intelligence quotients ranging from 
85 to 116 made more significant progress than 
students having intelligence quotients ranging from 
84 to 67 in perceiving relationships in data and 
recognizing the limitations of the data. 


. Apparently, reading ability is not as significant a 
factor as intelligence in the potential improvement 
of ability to interpret data. 
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6. Good readers with intelligence quotients above 84 
made much more progress in the interpretation of 
data than poor readers with intelligence quotients 
below 85. 


. Girls achieved outstanding gains, in comparison 
with boys, in perceiving relationships in data and 
recognizing the limitations of the data by reducing 
their tendency to overgeneralize. 


Recommendations 


At the conclusion of this study for promoting student 
ability to interpret data, the following recommendations 
are made: 


1. Algebraic skills should become subordinate in 
importance to skills involved in (a) reasoning by 
induction and (b) the interpretation of data. 


. Operation, the skill commonly taught in elementary 
algebra, should be supplemented and enriched with 
an understanding of the concepts of relationship, 
number, symbolism, proof, and measurement. 

The concept of relationship should be given prec- 
edence over the concept of operation, thus becom- 
ing the hub from which other concepts radiate. 


. The mathematics teacher should plan activities 
involving the interpretation of data which are 
commensurate with the native intelligence of the 
student. 


. Textbooks should be written in a manner which 
will encourage student thinking by stimulating 
student-teacher development of algebraic princi- 
ples. 


. Teacher-training institutions should give concerted 
attention to planning experiences for prospective 
mathematics teachers which will make them com- 
petent to train students to become better thinkers. 


New Studies 


The results of the investigation suggest that the follow- 
ing types of studies would enhance the research done in 
the teaching of elementary algebra: 


1. Studies similar to this study, on a wider scale, 
enlarging the behaviors evaluated and involving a 
larger student population 


. Compilation of a source book of materials for 
planning activities and exercises to develop the 
ability for interpreting data 


. Studies involving the proglem-solving (reflective 
thinking) process as applied to algebra 


. Studies concerned with clarifying arithmetic 
through algebra by relating algebraic processes 
to those of arithmetic; understanding the opera- 
tions associated with algebra 


. Studies designed to develop an understanding of 
the significance and efficiency of symbolism 
through elementary algebra 





. A study of measurement and approximate compu- 
tation through the channel of algebra 





7. Studies considering methods which illustrate how 
the number system has been and can be expanded 
to meet new demands and conditions in modern 
living 

. Proposals for content of courses designed for 
prospective mathematics teachers which will 
make them qualified to guide students in the im- 


provement of their reasoning abilities. 
377 pages. $4.85. Mic 57-4680 
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A TWENTY-YEAR FOLLOW-UP INVESTIGATION OF 
GRADUATES OF NORTH PARK (JUNIOR) COLLEGE 


(Publication No. 23,518) 


Theodore David Johnson, Ph.D. 
Northwestern University, 1957 


This study sought to make available specific data on 
experiences and expressed opinions of graduates of North 
Park College (owned and controlled by The Evangelical 
Mission Covenant Church of America) in the belief that 
such information might (1) be of value as one means of 
evaluating the present program of the College, (2) serve 
as a guide for program revision and future planning, and 
(3) be helpful generally in the counseling and guidance of 
college youth. 

Data were gathered by a questionnaire sent to 706 
graduates of the classes of 1930-32, 1937, 1942, 1947, and 
1952. Returns totaled 365, or 51.7 per cent. Represen- 
tivity was judged good from the standpoints of geographi- 
cal location, sex of respondents, percentage of transfers 
to senior college, percentage of graduates from senior 
college, and Covenant church pre-college background. 
Data were analyzed by sex, subgroup, and total group. 


Findings 


The graduates came generally from above-average- 
income, devoutly religious homes. Over half had Covenant 
church backgrounds. 

About three-fourths continued their schooling beyond 
North Park. They had few credit-transfer difficulties, 
few major problems in senior college. Most felt that 
North Park had adequately prepared them for senior col- 
lege. Most graduated in the top halves of their classes. 

Of graduates employed full time, the majority were in 
professional and managerial fields. They were generally 
satisfied with their work. 
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Most belonged to church, attended regularly, partici- 
pated in its activities, held to traditional Christian beliefs, 
and found their faith a real source of help in trouble. 

A minority were dissatisfied with their employment, 
contributed little to socio-civic affairs, had not discovered 
the relevance of faith to all of life, did not feel their lives 
significantly related to the Divine purpose, and did not 
hold to traditional Christian beliefs. 

The majority indicated satisfaction with North Park. 
They praised it for help in “Christian growth” and overall 
personality development, for student fellowship and lasting 
friendships, ahd for a capable and dedicated faculty. 

A few felt that North Park’s religious approach was 
unduly narrow, that it put a damper on social life, promoted 
schisms, and fostered intolerance, hypocrisy, and feelings 
of guilt and inferiority. A few felt that North Park was too 
liberal in its religious approach. 

A substantial percentage wanted more emphasis on the 
understanding of self and others, and on the Christian faith 
and its relevance to life. Substantial percentages also 
wanted improved counseling and guidance services, a more 
effective social-activities program, courses in human 
relations, and courses with philosophical approaches to 
Christianity. 


Conclusions 


1. Graduates have been generally well-satisfied with 
their North Park experiences. 

2. North Park’s policy of emphasizing a liberal arts 
education has been sound. 

3. North Park has been satisfactorily fulfilling its 
senior-college preparatory function. 

4. There is evidence that North Park’s Christian- 
emphasis program has been essentially sound. 

o. There is evidence that students at North Park have 
needed more assistance in educational and vocational plan- 
ning. 

6. There is evidence that North Park’s social-activi- 
ties program has not adequately been meeting the needs of 
many students. 


Recommendations 


The findings suggested that North Park should: 

1. Re-study and, where necessary, strengthen its 
counseling and guidance, and social-activities programs. 

2. Study how better to meet the needs of students in 
human relations. 

3. Seek more effective ways to challenge students with 
their responsibilities as members of local, state, and 
world communities. 

4. Ascertain what more can be done to maintain a 
campus tone that will foster scholarship, integrity, and 
social concern. : 

9. Further study its Christian-emphasis program, 
with a view to making it even more deeply and widely ef- 
fective. 397 pages. $5.10. Mic 57-4681 





A STUDY OF SPECIAL EDUCATION PROGRAMS IN 
STATE TEACHERS COLLEGES IN THE SOUTHERN 
ACCREDITING AREA 


(Publication No. 24,419) 


Lucille White Jones, Ed.D. 
The University of Oklahoma, 1957 


Major Professor: Dr. Funston F. Gaither 


The problem of this study was to determine the status 
of special education programs for teachers of exceptional 
children in the state teachers colleges in the Southern 
Accrediting Area. 

The normative survey method of research was used. 
The data were collected by means of the questionnaire, 
personal correspondence, and interviews. 

The sample was composed of 40 state teachers colleges 
in the Southern Accrediting Area who reported a special 
education program for teachers of exceptional children for 
the academic year, 1956-57. 

For analysis of the data, the 40 colleges were divided 
into three enrollment groups: Group A contains 13 col- 
leges having enrollments from 500 to 1,999; Group B 
contains 17 colleges having enrollments from 2,000 to 
4,999; and Group C contains 10 colleges having enroll- 
ments of 5,000 or over. 

The findings of this study are as follows: 

1. Programs in special education for teachers of ex- 
ceptional children are relatively new in the state teachers 
colleges in the Southern Accrediting Area. Almost one- 
half, 45 per cent, of the 40 colleges studied have had spe- 
cial education programs for a period of less than four 
years. 

2. Almost all of the programs are directly or at least 
partially connected with the department of education or 
exist as departments within the college or school of educa- 
tion where such division exists. 

3. There is much evidence of unification and coordina- 
tion of the programs under a single administrative head, 
whose title is most frequently Coordinator or Director of 
Special Education. 

4. In general the size of the college enrollment is 
related to the extent and scope of the special education 
program. 

5. Next to the areas of the speech defective and the 
hard of hearing, the areas in which the largest number of 
colleges offer a sequence of courses are the mentally 
retarded and the physically handicapped. The areas in 
which the least number of sequences of courses are offered 
are, in order, the partially seeing, the deaf, special health 
problems, and the socially maladjusted. 

6. More students are majoring in the area of the men- 
tally retarded than in any other area of special education. 
The smallest number of majors is in the area of the par- 
tially seeing. 

7. More than one-half of all degrees granted during 
the period August 31, 1955, to September 1, 1956, were in 
the areas of the speech defective and hard of hearing. 

8. The college group with the largest enrollments 
utilized the community institutions, facilities, and agencies 
to supplement the special education program to a greater 
extent than either of the other two college groups. 

9. During the past five years there has been an increase 
in the number of courses offered in special education; 
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10. The greatest single weakness relative to teacher 
preparation for work with exceptional children is lack of 
trained personnel to administer the program. 

115 pages. $2.00. Mic 57-4682 


A COMPARISON OF THE EFFECTIVENESS OF THREE 
TEACHING METHODS IN HIGH SCHOOL BIOLOGY 


(Publication No. 24,423) 


Earl Nelson Newman, Ed.D. 
The University of Oklahoma, 1957 


Major Professor: Arthur W. Heilman 


The purpose of this study was to compare the effective- 
ness of three teaching methods in high school biology as 
measured by acquisition of biological knowledge. The 
study covered a period of 12 weeks of classwork. 

The subjects consisted of six high school biology classes 
divided into three experimental groups: Group 1, (N = 53) 
had 55 minutes of lecture-discussion each day with reading 
assignments outside of class. Group 2 (N = 56) had 55 
minute lecture-discussion periods, part of which time was 
devoted to reading textbook assignments in class. Group 
3 (N = 52) had 55 minute lecture-discussion periods with 
no textbook or reading assignments in or out of class. 

The Otis Quick Scoring Mental Ability Test, Diagnostic 
Reading Test, and one form of the Nelson Biology Test 
were administered to each pupil at the beginning of the 
experiment. 

An alternate form of the Nelson Biology Test was used 
as a post-test to measure achievement. On analysis of the 
data thus collected, it was found that the three experimental 
groups showed no significant differences in mean intelli- 
gence, reading comprehension and rate, or biological 
knowledge at the beginning of the experiment. 

Each method of teaching resulted in significant gains 
in biological information from pretest to post-test, but no 
method was found to be statistically superior to any other 
method. 

Students in all groups scoring high on intelligence and 
reading comprehension were compared as to acquisition 
of biological knowledge between pretest to post-test to 
determine if any one method was superior to the others 
for these students. In all three methods significant gains 
in biological knowledge were registered from pre-test to 
post-test but no teaching method was found to produce 
statistically significant gains over other methods. 

The same procedure was used for those students, in all 
groups, who scored low in both intelligence and reading 
comprehension. None of the three teaching methods was 
found to be significantly superior to other methods. Only 
one method, lecture discussion and reading of text in class, 
resulted in significant gains from pre-test to post-test, 
with the students who scored low in both intelligence and 
reading comprehension. 84 pages. $2.00. Mic 57-4683 

















THE RELATIVE EFFECTIVENESS OF TWO TYPES OF 
PHONETIC MATERIALS ON THE READING 
ACHIEVEMENT OF SECOND GRADE PUPILS 


(Publication No. 24, 243) 


Goldie Francis Nicholas, Ed.D. 
University of Virginia, 1957 


Purpose 
The purpose of this study was to determine the relative 


effectiveness of two types of phonetic materials upon the 
reading achievement of second grade pupils. 


Organization of the Experiment 

The method of research employed in this study was the 
experiemntal method. Two experimental groups of twenty- 
nine pupils each in two classrooms and one control group 
of twenty-nine pupils in one classroom comprised the 
subjects of this investigation. All pupils who were included 
in the experiment lived in the same neighborhood in a Vir- 
ginia city. The pupils were assigned to their classes with- 
out reference to mental ability, sex or age. 

In order to determine the effectiveness of the phonetic 
materials, the following procedures were used: the Cali- 
fornia Short-Form Test of Mental Maturity, Primary and 
the California Reading Test, Primary (Forms CC and DD) 
were administered to all pupils in the three groups. Dur- 
ing the ten weeks between the initial and post-test period, 
the three groups used the same basal reading series and 
in addition one experimental group used the Phonovisual 
Method while the other experimental group used the Pho- 
netic Keys to Reading Method. A daily twenty-minute 
period was spent by the experimental groups in using the 
phonetic materials. The three teachers involved in the 








_ study devoted the same amount of time each day to reading 


activities. 

For each set of numerical data the following statistical 
measures were calculated: the means, standard deviation, 
standard error of the means and lower and upper ninety- 
five per cent fiducial limits were set. The analysis of 
variance was used to determine the differences between 
the means of the initial test scores among the three groups 
and the analysis of covariance was employed in order to 
determine whether the differences in reading achievement 
at the end of the experiment were statistically significant. 


Summary and Conclusions 

The following summary and conclusions were based on 
the findings yielded by the statistical treatment and inter- 
pretation of the data: 





1. All three groups at the beginning of the experiment 
were below the reading grade placement levels that 
were consistent with their chronological ages. 


. The Control Group was superior to the two experi- 
mental groups in mental status as measured by the 
California Short Form Test of Mental Maturity. 


. The analysis of variance of the reading grade place- 
ments at the beginning of the experiment yielded F 
values in vocabulary comprehension and total read- 
ing that were not significant at the five per cent 
level. 


. The mean grade placement in reading vocabulary 
for the three groups at the end of the experiment 
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showed increases as follows: Phonetic Keys to Read- 
ing Group, .77; Phono-visual Reading Group, .69; 
and Control Group, .54. 


. The increases in mean grade placements in compre- 
hension at the end of the experiment were lower than 
they were for reading vocabulary. 


. At the end of the experiment, the Phonetic Keys to 
Reading Group had a mean grade placement in total 
reading of 3.00 as compared with 2.27 at the begin- 
ning. The mean for the Phonovisual Reading Group 
increases from 2.31 to 3.02, and for the Control 
Group the increase was from 2.49 to 2.97. 


. Both experimental methods produced an increase in 
the amount of variability within the groups during 
the period of the experiment. However the Phonetic 
Keys to Reading Method produced greater variability 
than either the Phonovisual or Basal Reading Method 
used by the Control Group. 


. The data secured at the end of the study when sub- 
jected to the application of the analysis of covariance 
did not show that special phonetic training produced 
statistically significant improvement in reading 
achievement. 


Implications for Further Study 


1. Further research is needed with larger populations 
on the primary level in order to test more exten- 
sively the value of the phonetic methods and materials 
used in this experiment. 


2. More studies should be made in using the Phonetic 
Keys to Reading in the exact manner prescribed by 
the authors of the material. 


. Further inquiry should be made to find out whether 
procedures and materials used in this study affect 
the speed or efficiency in oral reading. 








. On the basis of the experience in this experiment, 
subsequent studies of this nature might well make 
use of the analysis of variance technique rather than 
covariance. 111 pages. $2.00. Mic 57-4684 


A TEN-YEAR STUDY OF FORMER STUDENTS OF 
VOCATIONAL AGRICULTURE, IN SIX REORGANIZED 
SCHOOL DISTRICTS IN MISSOURI, 1946 THROUGH 1955 


(Publication No. 24,219) 


Amos Benjamin Rougeau, Ed.D. 
University of Missouri, 1957 


Supervisor: G. F. Ekstrom 


PURPOSE: The major purpose of this study was to 
determine the relationship of training in vocational agri- 
culture to the occupational status of graduates and drop- 
outs from designated school districts. 

METHOD OF RESEARCH: A list of 636 graduates and 
drop-outs who completed one or more years of vocational 
agriculture was compiled from school files in six reorgan- 
ized districts. Data were collected through personal 





interviews with 350 available former students within the 
districts and through an information form received from 
190 former students living outside of the reorganized 
districts. 

SUMMARY: Four hundred seventy-four or 74.5 per 
cent of the 636 former students of vocational agriculture 
in the six districts were high school graduates, of whom 
98 or 15.4 per cent attended college. One hundred sixty- 
two or 25.5 per cent were drop-outs from vocational agri- 
culture. 

A total of 278 or 51.5 per cent of the 540 former stu- 
dents resided “within the school district” and 262 or 48.5 
per cent resided “outside of the school district.” 

The occupational distribution of the former students 
who still resided in the six districts showed 31.2 per cent 
in farming, 10 per cent in occupations related to farming, 
and 58.6 per cent in non-farming occupations. 

Fifteen and six-tenths per cent of the former students 
who migrated from the districts were in farming, 1.5 per 
cent in occupations related to farming, and 82.8 per cent 
in occupations not related to farming. 

The related occupations of the graduates and drop-outs 
included employees in feed stores, meat cutters, milk 
distributors, meat inspectors, implement men, tractor 
mechanics, hatcherymen, and veterinarians. 

Over 70 per cent of the fathers were employed in agri- 
culture and kindred occupations. Otherwise thirteen per 
cent were employed in skilled work, 2.8 per cent in profes- 
sional occupations, and 14 per cent in other occupations. 

Of the former students in college, 20.3 per cent were 
majoring in “agriculture,” and 15.2 per cent in “engineer- 
ing.” 

The failure of former students to enter and/or remain 
in farming was attributed to “salaries and other occupa- 
tions attracted me,” and “better chance for advancement 
in other occupations.” 


CONCLUSIONS: 

(1) It may be anticipated that a majority of former 
students insufficient to absorb all former students of voca- 
tional agriculture who might prefer to remain in farming. 

(2) The number of placement opportunities in agricul- 
ture is insufficient to absorb all former students of voca- 
tional agriculture who might prefer to remain in farming. 

(3) For the most part, the graduates who come from 
farms will return to their farm families upon leaving high 
school, whereas only a small percentage will continue in 
agriculture for any length of time. 

(4) The number of occupations related to farming in 
rural communities is insufficient to absorb the rural boys 
who do not remain on farms. 

(5) The boys who migrate from their school communi- 
ties will for the most part enter non-agricultural occupa- 
tions. 

(6) The training in vocational agriculture received by 
former students who enter farming contributes to their 
progressive establishment in the occupation. 

(7) With the possible exception of shop work, the train- 
ing in vocational agriculture received by former students 
who enter non-farming occupations contributes but little 
of vocational value. 

(8) The post high-school training in rural communities 
is insufficient to meet the felt needs of former students. 

(9) The major weakness of instruction in vocational 
agriculture is in the shop phase of the program. 

212 pages. $2.75. Mic 57-4685 
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RELATIONSHIPS OF UNMET EMOTIONAL NEEDS TO 
ACCIDENT-REPEATING TENDENCIES IN CHILDREN 


(Publication No. 22,748) 


Grace Ellen Stiles (Nee Keller), Ph.D. 
New York University, 1957 


Chairman: Professor Alice V, Keliher 


Evidences that psychological accident causation begins 
in childhood pose questions regarding possible functions of 
elementary education in accident prevention. 

This study employs three tools usable by elementary 
teachers to discover differences in emotional needs and 
patterns between accident-repeating children and accident- 
free children. Hypotheses tested concern relationships 
between and among emotional needs and mental health on 
one hand, and accident-repeating tendencies on the other. 

This study arises from the need for accident-prevention 
in a milieu which daily becomes more hazardous. The 
cultural pattern of the United States is fraught with in- 
creased stresses representing liabilities from the point 
of view of mental health and with certain strengths repre- 
senting assets. It would seem more effective, humane and 
economical to build mental health in childhood than to 
replace emotional patterns predisposing individuals toward 
accidents with emotional patterns which predispose indi- 
viduals toward safety. 

Related literature both corroborates and opposes vari- 
ous theories of accident causation and prevention. Many 
pertinent and interesting hypotheses remain to be tested. 
Some state that “accident proneness” diagnosable as a 
psychological condition determines who has accidents. 
Others deny proneness. Others see the concept of prone- 
ness as dangerous to workers and safety programs. Some 
say that education and training are the most effective 
means of controlling accidents; others, engineering to 
provide safe environments; and others, law enforcement. 
The sentiment that accident incidence is a multicausal, 
hence complex, phenomenon is growing. This sentiment 
gives rise to the teamwork approach to accident study and 
prevention. 

Significant differences were found between emotional 
adjustment of accident-repeating and accident-free chil- 
dren by each instrument. A high correlation was found 
between unmet emotional needs registered on the Van Pit 
Series-Wishes and the findings through evaluation of 
figure drawings in those same categories. The California 
Mental Health Analysis revealed differences between 
accident-repeating and accident-free children with respect 
to their mental health liabilities and assets. Its correla- 
tion with unmet emotional needs as shown on the Van Pit 
Series-Wishes was negative and too low to have predictive 
value. The California Mental Health Analysis showed 
intrapersonal inconsistencies in selected individuals of 
the accident-repeating group indicating confusion and 
ambivalence which raise questions about present day 
means used to control and educate children and their ef- 
fect upon accident causation. 

Many factors were disclosed by the figure drawing 
evaluations outside the categories on the Van Pit Series- 
Wishes. The greatest difference was the presence of 
impulsiveness and motoric response among accident- 
repeating children and their absence among accident-free 
children. Accident-free children were found to repress 





hostility, although hostility appeared about equally in the 
two groups. ; 

Differences between the capacity of unstructured instru- 
ments and structured, codified instruments in revealing 
personality patterns show advantages and disadvantages 
for each. The structured instrument with defined classi- 
fication enables classroom teachers untrained in projec- 
tive evaluation to survey emotional conditions of children 
without danger of grossly wrong conclusions. 

Unmet emotional need for love and affection together 
with poor child-parent relationships among accident re- 
peaters, suggest that elementary education might be effec- 
tive in reducing accidents by helping parents and children 
accept each other. 

Public support for mental health programs might be 
more readily forthcoming if the implications for safety of 
unmet emotional needs were more widely accepted. 

More effective communication among those working 
for accident prevention might add deeper insights. 

310 pages. $4.00. Mic 57-4686 


THE GRADUATES OF A MIDWESTERN LIBERAL 
ARTS COLLEGE EVALUATE THEIR 
COLLEGE EXPERIENCES 


(Publication No. 23,552) 


John Charles Swanson, Ph.D. 
Northwestern University, 1957 


Adviser: Dr. Hamrin 


Are our colleges providing an effective educational 
environment for their students? It was this question which 
prompted the writer of this dissertation to ask the gradu- 
ates of one particular liberal arts college to evaluate their 
college experiences in terms of its contribution to their 
total development. 

Three purposes were set forth: first, to provide infor- 
mation by which the specific College could evaluate the 
educational experiences offered to its students; second, to 
provide information for evaluation purposes in schools of 
similar size and with similar objectives; and third, to 
provide information which would be helpful in counseling 
present and future students concerning the value of partic- 
ular courses and activities, and concerning problems to 
be faced in the future. 


PROCEDURES 

Questionnaires containing seventy-nine multiple-choice 
and open-end questions were mailed to 732 graduates of 
Wheaton College, located in Wheaton, Illinois. Graduates 
of 1935, 1936, 1940, 1945, 1946, 1950 and 1953 who attended 
Wheaton College for their entire undergraduate training 
were chosen as participants in the study. Complete ques- 
tionnaires were returned by 442 graduates. This was a 
percentage return of 60.5 and included an almost equal 
number of men and women. 

The questionnaires requested an evaluation of the 
academic training received, including major fields of 
study, required Bible and foreign language courses, and 
of the intellectual preparation for graduate study. Evalua- 
tion of the following extracurricular activities was secured: 
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athletics, literary societies, musical organizations, publi- 
cations, debate, Christian service, and part-time work. A 
third section of the questionnaire dealt with the graduates’ 
evaluation of various personnel services and policies of 
the College, including counseling, placement bureau, places 
of residence, and standards of conduct. The questionnaire 
ended with several questions requesting the opinions of the 
graduates on the greatest needs of the College, the prob- 
lems they had faced since graduation, and whether or not 
they would choose Wheaton College if they had the choice 
to make again. 

Following the space for evaluation of each activity, 
service, policy, or area of training, additional room was 
left for the respondents to explain their answers and make 
suggestions for improvement. Many of these comments 
were quoted in the dissertation. 


FINDINGS 

The majority of respondents considered their academic 
experiences as being very beneficial in aiding their total 
development. The only frequent criticism noted by the 
graduates was that the training had not been as practical 
as it should have been. This criticism was particularly 
aimed at the Education and Bible survey courses. The 
respondents who were not using their foreign language 
training in their vocations tended to feel that it had been 
of very little help. The respondents who had done or were 
doing graduate study indicated a lack of training in the 
ability to do individual, analytical thinking. 

Extracurricular activities were rated as extremely 
important in the gaining of a college education. Those 
who participated most actively received the greatest bene- 
fits, except in the case of part-time work. Working was 
considered more detrimental than beneficial by many of 
the respondents who worked more than fourteen hours per 
week. 

In the evaluation of personnel services and policies, it 
was revealed that the students tended to seek help from 
student friends, parents and faculty members more fre- 
quently than from counselors or deans. The respondents 
suggested better advertising of the services available and 
more time for the counselors to become personally inter- 
ested in the students. | 

The graduates showed their satisfaction with the train- 
ing received at Wheaton College. Over 93 per cent would 
attend the school if they had the choice to make again. The 
high moral, spiritual and academic standards of the school 
were the chief reasons given by the graduates for choosing 
Wheaton College. 309 pages. $4.00. Mic 57-4687 





A STUDY TO DETERMINE THE RELATIONSHIPS 
BETWEEN GROWTH IN INTEREST AND ACHIEVEMENT 
OF HIGH SCHOOL SCIENCE STUDENTS AND SCIENCE 

TEACHER ATTITUDES, PREPARATION, 
AND EXPERIENCE 


(Publication No. 24,796) 
Thomas Wayne Taylor, Ed.D. 
North Texas State College, 1957 


This study investigated associational relationships 
between selected teacher factors and the growth in science 


interest and science achievement of high school students. 
The selected teacher factors included attitude, measured 
by the Minnesota Teacher Attitude Inventory, credit in 
professional education, credit in college science, and 
years teaching experience. The last three factors were 
determined by inspection of transcripts and service rec- 
ords on file in superintendents’ offices. Teaching assign- 
ment and composite factors were used as other bases of 
comparison. 

Student changes in science interest were measured by 
score changes on the California Occupational Interest 
Inventory, administered in the fall and spring to one class 

















from each of the 83 teachers included in the study. There 
were 1586 usable sets of paired scores obtained by this 
method. 

Student changes in science achievement were measured 
by score changes on the Science Section of the Essential 


High School Content Battery from the World Book Company; 





there were 1632 usable sets of paired scores (fall and 
spring) for this instrument. 

The Pearson product-moment correlation coefficient 
was determined for each of the four teacher factors com- 
pared with mean gains (or losses) of science interest and 
science achievement. Results were as follows: Attitude- 
science interest, -.0458; Attitude-science achievement, 
.0436; Professional education-science interest, -.0136; 
Professional education-science achievement, .0418; 
Science courses-science interest, .1553; Science courses- 
science achievement, .1838; Teaching experience-science 
interest, -.0112; Teaching experience-science achieve- 
ment, -.0898. 

In addition to the above treatment of data, levels of 
significance were determined for differences between 
approximate upper and lower thirds for mean interest and 
achievement gains arranged by the four teacher factors. 
Results were as follows: Attitude-gain in mean science 
interest, 70 per cent (negative); Attitude-gain in mean 
science achievement, 60 per cent; Professional education- 
science interest, 70 per cent; Professional education- 
science achievement, 70 per cent; College science-science 
interest, 20 per cent; College science-science achieve- 
ment, 20 per cent; Teaching experience-science interest, 
80 per cent (negative); Teaching experience-science 
achievement, 70 per cent (negative). 

Levels of significance were also determined for differ- 
ences in growth in interest and achievement of high school 
science students based on part-time and full-time teacher 
assignment, and on composite factors determined by com- 
paring teachers who fell at or above the median on three 
or four of the teacher factors with teachers who fell at or 
below the median on three or four of the factors. For 
assignment, a significance level of .1 per cent was found 
for interest, and 40 per cent for achievement. For com- 
posite factors, a significance level of 70 per cent was 
determined for science interest growth, and a significance 
at 5 per cent was found for growth in science achievement. 

The four teacher factors, as measured by the instru- 
ments used in this study, do not have a significant relation- 
ship to the development of higher science interests of high 
school students or to the development of greater science 
achievement. The fact that the assignment factor itself is 
possibly associated with other factors and the fact that a 
significance level of 5 per cent was found on composite 
factors seems to indicate that an interaction of two or 
more factors, if studied, might show relationships for 
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for science achievement. The four teacher factors, when 
working as a unified group, reach a level of significance 
not found when the factors are considered singly. 

100 pages. $2.00. Mic 57-4688 


A STUDY OF THE EFFECTIVENESS OF THE 
RESIDENT COUNSELOR IN THE ADJUSTMENT OF A 
SELECTED GROUP OF FRESHMEN WOMEN 


(Publication No. 23,555) 


Nancy Walthall, Ph.D. 
Northwestern University, 1957 


It was the purpose of this study to categorize the prob- 
lems of a selected group of freshman girls, to determine 
the success of the resident counselor in understanding the 
girls’ problems as the girl saw her problems, and to eval- 
uate the effectiveness of the resident counselor in helping 
girls resolve their stated problems. 

The descriptive method was employed through analysis 
and classification of data; the techniques used were survey, 
follow-up, interview, client opinion, and observation. 

One hundred and three freshman girls living in a dor- 
mitory some distance from the campus of a midwestern 
university made up the sample. There were three coun- 
selors; two were graduate students and one was a senior. 
None were education or psychology majors. 

The Mooney Problem Check List was the instrument 
for determining the problems of the girls studied. The 
Check List was given twice, in January and in May. 

The Counselors’ Ranking Sheet, checked in January 
and in May, was divided into eleven categories that corre- 
sponded to the eleven areas of The Check List. From the 
Ranking Sheets and the Check Lists individual rank differ- 
ence correlations were made for January and May. 

Each counselor counseled all the girls on her floor of 
the dormitory. Some were counseled with The Check List; 
others without benefit of The Check List. A minimum of 
four interviews, one each month from January to May, 
was held with each girl. The same procedure was fol- 
lowed by the counselor with the girls assigned to her from 
a floor in the dormitory where no counselor resided. 

After the final interview and the second marking of The 
Check List, every girl evaluated her counselor and also 
the effectiveness of the counseling. The evaluations were 
made in two ways; first, through a questionnaire so that 
the answers would be uniform and relatively easy to com- 
pare, and second, through an interview with the writer. 

The following criteria were used to determine the 








effectiveness of the counseling in the adjustment of the 
women studied: (1) an increase in the rank difference 
correlation between a firl and her counselor from January 
to May, (2) a decrease in the number of problems reported 
in May as compared with January, (3) and an evaluation 
by the girl of the counselor’s helpfulness. 

From the data presented the following conclusions were 
drawn: : 


1. Resident counselors did aid in the adjustment of 
freshman women. 


. Rank difference correlations were higher with girls 
counseled with The Check List than with those coun- 
seled without benefit of The Check List. 


. Proximity of counselor to girls increased the coun- 
selor’s effectiveness. 


. Graduate counselors established rapport faster and 
retained the confidence of the girls more than did 
the undergraduate counselor. This evidence was 
inconclusive because of the small number of coun- 
selors in the study. 


. Effective counseling depended primarily on human 
relationships. 


The strongest implication from the study was the need 
for better screening of resident counselors, particularly 
in respect to personality and basic attitudes. More specific 
implications suggested need for research for the following 
programs: 


1. in philosophy for resident counselors which would 
establish a set of common goals for counselors in 
this area. 


. in total personnel services for schools that would 
realistically evaluate the resident counselor’s posi- 
tion in the personnel set-up. 


. in training of counselors that would include techniques 
of counseling and interviewing procedures. 


. in training which would include ways and means of 
establishing empathy and trust between counselors 
and counselees. 


. in dormitory counseling which would use a check 
list to aid counselors in noting problems as the girl 
sees her problems. 


in the effect of dormitory counseling service ex- 
panded to include a counselor on every floor of the 
dormitory. 
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Supervisor: K. T. Yen 


In the low speed flight regime where thick wings can 
operate without a penalty due to compressibility, the canti- 
lever monoplane has definitely outclassed the biplane. 
However, as Mach Number increases, the wing thickness 
ratio must be decreased in order to avoid prohibitive los- 
ses in flight efficiency. This results in heavier wing 
structure, especially if high speed is desired at low alti- 
tude, It is important, when questions of aerodynamic effi- 
ciency, structural weight, detailed airplane arrangement, 
airplane task, and so on are considered, to evaluate the 
biplane, The requirements of the mission may make a 
biplane design superior to a monoplane, 

At the time this thesis was begun, monoplane wing the- 
ory was well advanced; however, it was felt that a biplane 
theory was needed that could accommodate wing sweep and 
smaller aspect ratios and, at the same time, be fairly sim- 
ple and direct in application. Accordingly, this thesis de- 
velops a direct method for calculating the span load dis- 
tribution on the individual wings of a biplane. This method 
is adapted to using the wealth of monoplane calculations 
already completed for the purpose of saving labor. It is 
shown that additional, very considerable, labor savings are 
obtained by admitting the assumption that at a moderate 
distance from a lifting wing the downwash angles can be 
calculated as though the wing had elliptic span loading. 

The effect of this assumption is investigated for the special 
case of unswept wings and is found to be small. 

Although previous theories have predicted the minimum 
induced drag of arbitrary biplanes, none have indicated the 
geometry required to achieve this minimum. This thesis 
presents such a method and shows that, in general, wing 
twist will be required and that the biplane will have mini- 
mum induced drag only at the design lift coefficient. 

Ground plane effects on swept monoplanes are contained 
in this work as an especially simple case. 

Biplane section theory has been presented in a very 
elegant fashion by Garrick in Reference 8. Unfortunately. 
it is not well adapted to the study of the effects of variation 
of the large number of geometric variables associated with 
biplanes. For this reason a new, thin biplane section the- 
ory is developed which predicts lift curve slope, angle of 
zero lift and pitching moment coefficient for biplane sec- 
tions in much the same way that monoplane section theory 
works. 

Supersonic biplanes experience no mutual interference 
when the Mach Number and gap are large enough that the 
Mach lines from the leading edges of each wing pass down- 
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stream of the trailing edges of the other wing. For fixed 
airplane geometry as Mach Number is decreased some 
mutual interference effects must be expected. It would be 
a prohibitive task to investigate in detail interference ef- 
fects on all the possible combinations; however, some in- 
sight can be gained by studying flat, supersonic-edged 
delta wings in biplane arrangement. Such a study showed 
that staggering the wings is unfavorable and that the losses 
without stagger are proportional to (1-g)* where g = “re- 
duced gap-chord ratio” = ( gap - 

root chord 
Several writers have shown that in the supersonic re- 
gime favorable interference is possible, the best known 
example being the two-dimensional Busemann biplane. 
Jones, in Reference 12, has laid down the conditions that 
must be satisfied for a finite span supersonic configuration 
to yield minimum drag. It is shown in this thesis that a 
finite span, straight wing biplane with end plates yields 
minimum drag and has a better (L/D) at design Mach Num- 
ber than the maximum L/D a straight wing monoplane can 
produce at any supersonic Mach Number. 

188 pages. $2.45. Mic 57-4690 


PHENOMENOLOGICAL ANALYSIS OF 
THE OPPOSING JET FLAMEHOLDER 


(Publication No. 23,541) 


Allan Blair Schaffer, Ph.D. 
Northwestern University, 1957 


Adviser: Ali Bulent Cambel 


This dissertation is an experimental and analytical 
study of the opposing jet flameholder. In its usual form, 
this flameholder stabilizes a flame in a high-velocity com- 
bustible flowstream by means of a countercurrent sonic 
jet of air or fuel-air mixture. Blowout data are presented 
when the following quantities are varied: approach veloc- 
ity, equivalence ratio of the primary stream, equivalence 
ratio of the jet stream, jet supply pressure, jet supply 
temperature, and jet diameter. Flame temperature data, 
obtained by the sodium line reversal technique, are also 
presented. All tests were made at atmospheric exhaust 
pressure with the primary air supplied at room tempera- 
ture, 

The analytical study follows a phenomenological ap- 
proach, since high-velocity combustion systems are not 
amenable to rigorous theoretical analysis at the present 
state of the science. A simplified model for the stabiliza- 
tion mechanism is proposed, The model is based on the 
following assumptions: 

(1) The stabilization process is time-invariant. 

(2) The stabilization region is sufficiently turbulent 

that molecular transport processes are negligible. 

(3) The flame is anchored by a small critical zone, 
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and conditions in this zone determine whether or 
not a flame will be stabilized. 

(4) The critical zone lies in the stagnation region of 
the jet stream. 

(5) The mixing in the critical zone is sufficiently in- 
tense that the zone acts as a homogeneous reactor. 

In accordance with the above assumptions, equations 

are deduced for properties of the critical zone such as 
temperature and equivalence ratio. These equations are 
applied to the experimental blowout and temperature data. 
Blowout data are treated with some success, but flame 
temperature data are not explained adequately by the sim- 
plified model, Othei facets of the study include applica- 
tion of the homogeneous reactor analysis, as formulated 
by Longwell, to the critical zone, and presentation of a 
method for correlating blowout data when the jet supply 
properties are varied, The study is concluded by the for- 
mulation of the equations for a more advanced model. This 
model allows the combustion in the mixing band at the jet 
periphery to act as a variable heat source for the combus- 
tion in the stagnation region. The maintaining of a flame 
in the stagnation region is still taken as the criterion for 
stability. 

The conclusions realized from the study are the fol- 

lowing: | : 

(1) The opposing jet is a flameholder capable of stabi- 
lizing a flame over a variety of conditions in a 
high velocity flowstream. 

(2) The opposing jet possesses a unique mechanism of 
stabilization. 

(3) A small critical zone exists which anchors the 
main body of the flame. 

(4) By assuming that the critical zone lies in the stag- 
nation region of the jet stream, a useful simplified 
model for the flameholding mechanism can be for- 
mulated, 

(5) Blowout data are analyzed reasonably well by the 
model, but inability of the model to explain flame 
temperature data adequately suggests that the 
flameholding mechanism has been oversimplified. 

(6) By extending the model to account for the effects 
of combustion in the mixing band at the jet periph- 
ery, an analysis can be formulated which is cap- 
able of treating the data with greater success. 

The criterion for flame stability is, in any case, 
the maintaining of a flame in the stagnation region. 
153 pages. $2.05. Mic 57-4691 


AN INVESTIGATION OF THE INFLUENCE 
OF HEAT-CAPACITY LAG ON THE FLOW 

PARAMETERS IN AN EXPANSION THROUGH 
A SHORT MACH NUMBER TWO NOZZLE 


(Publication No. 21,831) 


John Vasiliu, Ph.D. 
Columbia University, 1957 


The purpose of this research is to obtain data on the 
effect of heat-capacity lag on the flow of air through a su- 
personic nozzle. The design, construction, and operational 
technique of the apparatus and instrumentation that would 
yield such results, as well as the determination of the 





pressure ratio across the nozzle for various conditions of 
lag became the specific objective of this work. 

To obtain variations in lag use was made of the action 
of water vapor in reducing the relaxation time of nitrogen. 
Thus, dry nitrogen has a relaxation time of 3 x 10 * sec at 
1300°R whereas for nitrogen containing 3 percent water 
vapor this time is reduced to about 1.5 x 10 * sec at the 
same temperature. The nozzle was made 1 3/8 in. long so 
that a temperature drop of 780°F occurs in approximately 
0.6 x 10 * sec (at a stagnation temperature of 1800°R) 
which is shorter than the relaxation time of nitrogen. 

The apparatus consists of a combination air-storage 
tank and heater, which is fitted at one end with a spray 
nozzle for injecting a predetermined quantity of water and, 
at the other, with a plug valve leading to the supersonic 
nozzle. The tank is insulated on the inside. The heater is 
located near the front end and consists of a bank of 
wrought-iron tubes heated electrically and is capable of 
heating the air up to 1500°F. The tank is charged to about 
140 psia with dry air (less than 0.01 percent water by 
weight). 

The air is discharged through the nozzle by the plug 
valve which can be opened in less than 1/10 sec by means 
of a falling-weight attachment. A known value of the pres- 
sure is set on one side of a specially designed diaphragm 
switch by means of a reference-pressure system incorpo- 
rating a 20 ft. mercury column. When the pressure in the 
tank falls to the desired value the discharge, the switch 
closes, thus energizing a relay which in turn closes a dif- 
ferentiating circuit on an oscilloscope fitted with a camera, 
thus providing the triggering signal for recording the out- 
put of a pressure transducer connected to a pressure tap 
at the nozzle exit. 

The relay also closes an auxiliary air gap of a shadow 
system, thereby initiating a spark discharge. A shadow- 
gram of the flow is obtained simultaneously from which the 
Mach number and the flow conditions at the exit of the noz- 
zle can be determined, The temperature of the air in the 
tank is measured by a shielded thermocouple and recorded 
continuously with an oscillograph during the first few sec- 
onds of the run. 

The runs were made in the stagnation temperature 
range of 1100-1450°F for the cases of pure dry air, of air 
with about 2.5 percent and 4.5 percent water vapor. The 
experimental results indicate that the pressure ratio for 
the case of pure dry air exceeds that obtained in the case 
of air with 4.5 percent H2O by about 1.5 percent at the 
stagnation temperature range of 1100-1450°F. Taking into 
account the effect of H2O in reducing the value of the ratio 
of the specific heats of air, this deviation is adjusted to 
2.4 percent at a temperature of 1340°F. A theoretical an- 
alysis indicates that there is a reduction in the nozzle exit 
velocity of-1 percent for the case of pure dry air with con- 
siderable lag, and of 0.5 percent for the case of air with 
reduced lag at this temperature, as compared to an equi- 
librium flow (zero lag) case. 
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FLOW OF AIR THROUGH HAY 
(Publication No, 23,155) 


Cecil LeRoy Day, Ph.D. 
Iowa State College, 1957 


Supervisors: Professor K. K. Barnes and 
Professor Glenn Murphy 


The objective of this study was to determine a relation- 
ship between pressure drop and rate of air flow through 
hay which could be applied to problems encountered in dry- 
ing hay. Previous investigators had failed to take into ac- 
count the properties of the fluid and apparently none had 
conducted experiments to determine the effect of bulk dry 
matter density of the hay. 

A dimensional analysis approach was used in this in- 
vestigation. Factors at first assumed to influence pres- 
sure drop were air velocity, density, and viscosity, air 
passage sizes through the hay mass, orientation of hay 
stems with respect to direction of air flow, and shape of 
the hay particles. Using the Buckingham Pi Theorem, the 
Euler number was expressed as a function of the Reynolds 
number, the ratio of bin length to air passage size, the 
moisture content, an orientation factor, and a shape factor. 

It was shown that the moisture content and the orienta- 
tion of the hay stems have little if any effect on the resist- 
ance of hay to air flow. The shape factor was assumed to 
have no effect and prediction equations were written in 
terms of the Reynolds number and the ratio of bin length 
to air passage size, These prediction equations were not 
found to be consistent. 

The characteristic length used in the Reynolds number 
was the average air passage diameter which was deter- 
mined by shaking graded sand of known size through a sam- 
ple of hay packed to the same bulk specific weight as that 
used in the corresponding air flow test. Curves relating 
the per cent of sand passing through the hay to the shaking 
time were plotted for the different sand sizes used. A 
weighted average passage diameter was determined from 
information from these curves. It was recognized that this 
was not a precise method of determining air passage sizes 
and it was believed to be the major source of error in the 
analysis, 

In a second analysis it was assumed that the pressure 
drop between pressure taps is a function of the distance 
between taps, the air velocity, density and viscosity, and 
the bulk dry matter density of the hay. Again using the 
Buckingham Pi Theorem, an expression was obtained re- 
lating the Euler number to PpvL/p and P;/ Py where P, 
is the bulk dry matter density, Pp is the air density, is 
the air viscosity, v is the air velocity, and L is the dis- 
tance between pressure taps. 

For alfalfa hay with a high percentage of stems the 
prediction equation developed was h = 5.46 x10 7 Pr- 
2.73y1.41 ff 0-59 3.14 where his the pressure drop in 
inches of water per foot length in the direction of air flow, 
P; is the air density in slugs per cubic foot, v is the air 
velocity in feet per second, pt is the air viscosity in slugs 
per foot second and b is the pounds of dry matter per cubic 
foot. 

For moderately leafy alfalfa hay the prediction equa- 
tion developed was h = 4.05 x 10°" 4r*# ys 9-8? y1+40 pa-26 
where the symbols are as previously defined. 





The second analysis gave consistent results and the 
above prediction equations were applied to data from the 
literature with reasonable success by estimating the leafi- 
ness of the hay from the description given and assuming 
that the air temperatures fell within a range of from 60° 
to 95°F, 185 pages. $2.45. Mic 57-4693 


EFFECTS OF SELECTED ENVIRONMENTAL 
FACTORS ON THE ABSORPTION OF 
RADIATION FROM A 100°F SURFACE 

BY COLD PLATES 


(Publication No. 24,205) 


Charles Nelson Hinkle, Ph.D. 
University of Missouri, 1957 


Supervisor: Robert L, Stewart 


One method of obtaining relief from summer heat con- 
ditions is to provide a cold surface for the absorption of 
radiant energy from the body. This radiation cooling is 
independent of the air temperature, being dependent only 
upon the temperature difference between the hot and cold 
surfaces and the amount of their areas mutually visible to 
each other. Several factors which will affect the heat 
picked up by a cold plate and were investigated in this 
study are: (1) size of the cold plate; (2) covering of the 
cold plate; (3) temperature of the cold plate; (4) tempera- 
ture and moisture content of the surrounding air; and 
(5) reflectivity of the surrounding surfaces. 

A four by four by seven-foot completely conditioned 
chamber was constructed for use in this study. Cold 
plates, one, two, and four square feet in area, mounted in- 
dividually at one end of the test chamber, provided the cold 
surface. An eleven-inch-diameter heated sphere was sus- 
pended at the other end of the test chamber and served as 
the 100°F radiating surface. Heat loss from the sphere 
(or its temperature when used unheated) and heat picked 
up by each plate was determined for all possible combina- 
tions of the following: (1) chamber temperatures of 80, 
90, and 100°F; (2) plate temperatures of 35, 45, and 55 F; 
(3) high and low relative humidity; (4) plywood and alu- 
minum foil chamber surfaces; (5) each plate bare and 
covered with double four-mil polyethylene plastic film all 
separated by half-inch air spaces; and (6) sphere at 100°F 
and at temperature equilibrium with its surround, 

The effect of the variation in chamber and plate tem- 
peratures was as expected from the theoretical analysis. 
The moisture content of the air appeared to have no effect 
upon radiation transfer; however, high moisture content 
decidedly increased the heat picked up by the bare cold 
plates, due to increased condensation. 

Any of the experimental results involving radiation 
exchanges are strictly applicable only to the test condi- 
tions because of the shape factors. The following two 
statements, however, may be applicable to research of a 
similar nature: (1) changing the emissivity of the surround 
appears to have no great effect on the amount of total heat 
picked up by the cold plate; and (2) doubling the place 
size in an enclosure of low emissivity will neither double 
the heat picked up by the plate nor double the plate ef- 
fectiveness for the removal of radiant energy from an ob- 
ject within the enclosure. 
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Tests with the covered plates indicated that: (1) the 
effective radiant temperature was the temperature of the 
inner polyethylene film; (2) total heat pick-up was reduced 
from 50 to 75 per cent of the bare plate value depending 
upon the humidity; and (3) the effective transmission for 
the 100°F radiant energy spectrum was 67 per cent. 

In the plywood chamber, no significant amount of heat 
was lost by radiation from the sphere to the plate under 
any conditions and the unheated sphere was always the 
Same temperature as the chamber air. The unheated 
sphere in the foil-lined chamber was always at a lower 
temperature than the surrounding air; while the amount of 
heat lost by radiation to the plates depended upon plate 
size, temperature, and covering, and was completely inde- 
pendent of the intervening chamber air. 

The general heat transfer formulds used for the theoret- 
ical analysis of this experiment should be applicable, if 
properly evaluated, to most similar situations. 

204 pages. $2.65. Mic 57-4694 


THE DESIGN AND DEVELOPMENT OF 
A TREE DELIMBING MACHINE 


(Publication No. 24,766) 


Herbert John Hurme, Ph.D. 
Cornell University, 1957 


Many of the over one-half million acres of softwood 
forest plantations in New York State are becoming stagnant 
and will not produce timber of maximum commercial value 
unless thinning operations are carried out in the near fu- 
ture. At the time of planting, the tree seedlings are 
planted close together. When the trees grow larger, thin- 
ning operations must be made, as with agricultural crops, 
to maintain the best growth conditions. Diameter growth, 
the important factor in obtaining maximum volume of us- 
able wood fiber, is seriously restricted by crowding. 
Stagnation of growth results from overcrowding and the 
plantations become more susceptible to insect and disease 
injury, and do not produce material of the most value. 

High labor costs and the low return received from the 
sale of the products (fence posts, pulpwood, etc.) obtained 
from the small trees felled in the early thinning operations 
have placed these operations into the expense category. 
Plantation owners have found it difficult to invest money, 
labor, or both, in the plantations when the financial bene- 
fits are a long time in coming. 

A large proportion of the labor required in harvesting 
the material from the trees felled in the thinning opera- 
tions is in the removal of the limbs. Mechanization of 
this phase of the operation could help to reduce the thin- 
ning costs, or possibly even bring immediate financial re- 
turns to the plantation owners. The pulpwood industry also 
very definitely feels a need for mechanized limb removal 
to lower the pulpwood harvesting costs. 

Work was undertaken to design and develop a machine 
for the purpose of delimbing trees felled in plantation thin- 
ning operations. First, a pilot model was designed and 
constructed to test a principle of operation proposed for 
the limb removal, Three rapidly rotating 3-winged cutters 
revolved around the bole of the tree as it was drawn 
through the machine by powered feed rolls. These cutters, 





2 1/8 inches in diameter and two inches long, were guided 
along the surface of the bole by adjacent shoes held against 
the bole by spring pressure. The results of the test opera- 
tions with the pilot model were encouraging. 

A working model, which was suitable for use in actual 
plantation thinning operations, was then designed and con- 
structed. This model was able to handle trees up.to nine 
inches in diameter. It was mounted on a truck chassis for 
use in row thinning operations, or operations in which com- 
plete rows of trees would be removed. The trees were fed, 
butt first, through the machine. The cutters at the in-feed 
end of the machine removed the limbs, and the bole moved 
through the machine to be cut into the lengths (four or six- 
foot) desired at the out-feed end by a cut-off saw. The cut 
off sections of bole then rolled to the ground, Controls 
were provided on the machine for moving the cutters along 
crooked portions of the bole in order to keep the cutters 
parallel to the bole surface. Without these controls the 
cutters would have straightened out the crooks by cutting 
into the side of the bole. 

Although the capacity of the experimental machine was 
limited by the inadequate belting of the cutter drives, the 
machine on the whole worked satisfactorily. With modifi- 
cations to permit the use of stronger cutter drive belts and 
other minor changes, the machine could have a capacity up 
to six cords per hour under good operating conditions. 

It was concluded from the experiments conducted, that 
high speed cutters traveling around the bole can be used 
effectively for limb removal from small diameter felled 
trees, Calculations indicated that substantial savings in 
harvesting costs would be possible in larger operations 
through the use of a tree delimbing machine of this type. 

188 pages. $2.45. Mic 57-4695 
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THERMODYNAMIC CORRELATION AND 
PREDICTION OF VAPOR-LIQUID EQUILIBRIA 
FOR CAPROIC ACID-CAPRYLIC ACID MIXTURES 
AND ACETIC ACID BINARY SYSTEMS 


(Publication No. 23,991) 


Jerry Anthony Acciarri, Ph.D. 
The Pennsylvania State University, 1957 


The major objectives of this thesis were to measure 
accurately the vapor-liquid equilibrium data for caproic 
acid-caprylic acid mixtures and to find an explanation for 
the reported discrepancies that existed between the di- 
rectly measured vapor -liquid equilibrium data for these 
mixtures and the corresponding values predicted from 
boiling point-composition data and vapor pressure- 
temperature data by means of the Gibbs-Duhem equation 
and the Margules Equation. These measured experimental 
data were highly reproducible in the self-lagging recircu- 
lation type Cottrell tube apparatus in which they were de- 
termined. The validity of the Gibbs-Duhem equation itself 
could not be questioned, but this was not true of some of 
the simplifying assumptions involved in its application. 

The work included a redetermination of the experimental 
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equilibrium data in two different modifications of the re- 
circulation type Cottrell tube apparatus, confirmation of 
the final measurements by a static method, an exhaustive 
analysis of the theoretical correlation procedure, and jus- 
tification of its simplifying assumptions by experimental 
measurements of certain auxiliary data. Precise experi- 
mental determinations of vapor phase association, heats of 
mixing, and volume change on mixing indicated the acid 
mixtures to be ideal. A theoretical analysis of possible 
liquid phase association, applicability of Raoult’s law and 
the ideal gas law, and applicability of the Gibbs-Duhem and 
the Margules Equation led to the same conclusion. 

The final results included vapor -liquid equilibrium 
measurements for mixtures of caproic acid-caprylic acid 
at 20, 50 and 100 mm. Hg pressures. The average experi- 
mental relative volatilities at these pressures were 4.4, 
3.5 and 3.2 respectively. The final set of directly meas- 
ured equilibrium data were in excellent agreement with 
values predicted from experimental boiling point- 
composition data and vapor pressure-temperature data by 
the Margules form of the Gibbs-Duhem equation, All of 
these values indicated the acid mixtures to be ideal. The 
vapor-liquid equilibrium data for these acid mixtures at 5, 
10 and 300 mm. Hg pressures were calculated from vapor 
pressure-temperature values by use of Raoult’s law. 

A by-product of this work was a re-examination of the 
entire subject of association and molecular weights as used 
in evaluation of vapor-liquid equilibrium data by testing for 
thermodynamic consistency. During the period just prior 
to the determination of the correct set of composition- 
equilibrium data for the acid mixtures, it was believed that 
association in either the vapor or liquid state, or both, 
might account for the discrepancies that existed. In these 
studies, certain acetic acid mixtures served as specific 
examples, but a synthetic system was also studied in detail. 

Failure to use proper molecular weights for both the 
vapor and liquid phases results in apparent thermodynamic 
inconsistency when the equilibrium data are actually con- 
sistent. This was demonstrated to be the case for mixtures 
of acetic with benzene, xylene, water and methyl ethyl ke- 
tone, These equilibrium data had not been previously 
shown to be thermodynamically consistent solely because 
formula weights and not molecular weights were used in 
previous correlations. These studies included both iso- 
baric and isothermal data as well as both positive and neg- 
ative deviations from ideality and the use of both the van 
Laar and the Margules forms of the Gibbs-Duhem equation. 
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DETERMINATION AND MITIGATION OF 
PHENOLICS IN INDUSTRIAL WASTES 


(Publication No. 23,699) 


Robert Harvey Hill, Ph.D. 
The Ohio State University, 1952 


The dissertation was divided into two parts: the first 
phase was the development of a rapid and accurate method 
of phenol analysis, which would quantitatively determine 
phenol concentrations as low as 5.0 p.p.b. (parts per bil- 
lion) in polluted river water and industrial wastes; the 
second phase was the investigation of the destruction of 





low concentrations of phenol in industrial waste by chemi- 
cal oxidation. 

The presence of phenols in streams is harmful in many 
respects. It gives an unpleasant taste to drinking water 
when chlorinated, even when the phenol concentration is as 
low as 5 p.p.b. Phenols in higher concentrations are 
harmful to fish and may inactivate biological filters which 
are used to purify sewage. Many states have recently en- 
acted laws forbidding the dumping of phenolic wastes into 
the streams which are used as a source of drinking water 
supply. Thus, the need for a good analytical procedure has 
become very urgent, The analytical investigation was 
sponsored by the National Institutes of Health for the “De- 
velopment of New and Improved Methods of Analysis of 
Industrial Wastes and Polluted Waters.” 

A good method of analysis should not only be sensitive 
to 5 p.p.b. phenol, but should be reproducible, rapid, and 
relatively free from interference. There was a special 
need for a method which could be used on a filter photome- 
ter or spectrophotometer in the phenol concentration range 
of 5-100 p.p.b. Color comparisons in Nessler tubes allow 
too much chance for human variation from one observer 
to another, 

One of the older and better known colorimetric proce- 
dures of phenol analysis is the Gibbs method,’ but eight 
hours are required for the color to develop. The sensitiz- 
ing four-amino antipyrine method’ has recently been de- 
veloped to analyze small concentrations of phenol. This 
method is subject to interference from several sources 
and is awkward to use. To meet the specification of a 
suitable method of phenol analysis in the low concentration 
range, the author has developed a new procedure based on 
a modification of the Houghton and Pelly method.’ 

Chemical oxidation of phenolics was investigated in the 
next phase, Ozone, chlorine, and chlorine dioxide were 
used since favorable results were obtained on a preliminary 
investigation at ARMCO* on coke oven waste. There was 
a need for more basic work, especially in the concentra- 
tion range of less than 1.0 p.p.m., (parts per million), 
phenol. The effect of variables such as pH and contact 
time had not been thoroughly investigated. Therefore, par- 
ticylar emphasis was placed on these two aspects of the 
problem. 


EXPERIMENTAL PROCEDURE 


Analytical Methods: 

After a survey of appropriate literature in the field was 
made, several analytical methods were chosen for pre- 
liminary evaluation by analyzing industrial wastes for 
phenol, This technique eliminated several methods be- 
cause compounds other than phenol interfered in the analy- 
sis. The procedures selected for this preliminary evalua- 
tion have been described by the following men: Gibbs,’ 
Basavilbaso,’ Snell,° Dannis,’ Knowlton,® and Houghton 
and Pelly.* 

With the exception of Knowlton’s procedure the proce- 
dures are all based on colorimetric methods. In Knowl- 
ton’s procedure the excess bromine is titrated with sodium 
thiosulfate. 

The Houghton and Pelly method was selected as the 
best one for further development since it gave consistent 
results on these phenolic wastes and was sensitive to 10 
p.p.b. if the colors were compared in Nessler tubes. In 
order to sensitize the method so that it would be applicable 
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for use on a filter photometer or spectrophotometer, sev- 
eral solvents (iso-amyl alcohol, carbon tetrachloride, and 
chloroform) were compared for efficiency in extracting 
the colored compound from the aqueous solution. The op- 
timum amount of reagent to add was also determined as 
well as the best pH range to use. The optimum wave length 
was determined on a Beckman (Model D.U.) spectrophoto- 
meter. Both the Evelyn filter photometer and a Beckman 
spectrophotometer as well as Nessler tubes were used to 
obtain the intensity of the colors. The relative effect of 
other phenolic and nonphenolic compounds were compared 
by determining their color intensities at known concentra- 
tions with phenol on an Evelyn colorimeter. 


Chemical Oxidation: 

These experiments were performed in a batchwise 
fashion on bench scale size equipment. Samples of 500 ml. 
bottles were treated with either ozone, chlorine, or chlo- 
rine dioxide. The effect of the concentration of oxidants on 
the phenol concentration was determined by adding 1000 
p.p.m. oxidant to one phenol sample, and 2000 p.p.m. oxi- 
dant to the next, etc. The residual chemicals as well as 
the remaining phenol were analyzed. Both synthetic sam- 

_ ples of phenol and industrial coke oven samples containing 
100 p.p.m. phenol were used. To determine the effect of 
oxidants in the lower concentration range, a refinery 
waste was diluted from 360 p.p.m. to 0.1 p.p.m. phenol. 
Chlorox was used as a source of chlorine. Chlorine diox- 
ide was made by adding sulfuric acid to technical grade 
sodium chlorite and absorbing the chlorine dioxide gas 
produced in an aqueous solution. Ozone was produced by a 
Welsbach (Model T-23) generator. 


RESULTS 


Analytical Method: 

The Houghton and Pelly method was modified and sen- 
sitized to give reproducible results in analyzing for phe- 
nols in polluted river water and industrial wastes in con- 
centrations as low as 5 p.p.b. 

The original Houghton and Pelly method gave consist- 
ent results on several trade wastes. Comparison of re- 
sults with other methods are given in Table 1. No inter- 
ference was noted in the Houghton and Pelly method if the 
samples were first distilled in the presence of CuSQO,. 
However, the original method was not sensitive enough for 
application on a filter photometer or spectrophotometer in 
the concentration range of 5 to 100 p.p.b. Iso-amyl alco- 
hol extracts could be evaluated on these colorimetric in- 
struments when the phenol concentration was as low as 5 
or 10 p.p.b. The extracted colors obtained by using the 
other two solvents were too dilute to be evaluated in this 


manner even with phenol concentrations as high as 25 p.p.b. 


Comparison of the colors extracted of these latter two 
solvents, however, could be performed in Nessler tubes 
since the depth of the solution was much greater. The 
color was extracted from 200 ml. of aqueous solution with 
10 ml. of iso-amyl alcohol. Thus, nearly a twenty-fold in- 
tensification of the color was obtained. 

The reproducibility data showed that results can be 
duplicated within +0.01 p.p.m, in the range of 0.1 to 1.0 
p.p.m. Reproducibility of 2.0 p.p.b. can be expected ona 
duplication when the color intensity of iso-amyl alcohol 
extracts are compared in the range of 5 to 50 p.p.b. 

This method was found to be relatively free from inter- 





ference, Primary aromatic amines, however, interfere in 
this method as in most other colorimetric methods of phenol 
analysis. The effect of these compounds was reduced to 
negligible proportions by analyzing for phenol in the pH 
range of 8.5 to 9.0 and by distilling the sample in the pres- 
ence of sulfuric acid before analysis. Strong oxidizing and 
reducing agents when present in large concentrations also 
interfere. Reducing compounds, such as sulfur, were re- 
moved from the sample before analysis by distilling in the 
presence of CuSO,. Oxidizing compounds such as chlorine 
were removed by distilling the sample in the presence of 
FeSQO,. 

Several of the more important optimum conditions of 
analysis were evaluated, such as time for color develop- 
ment, pH, amount of reagent required. The relative inten- 
sity of color produced by other phenolic-type compounds 
were compared with phenol, These compounds included 
cresols, naphthol, hydroquinone, and others. Ortho- and 
meta-cresol give nearly the same intensity as phenol, but 
other phenolic compounds gave colors which were less 
than 6 per cent as intense as phenol, The table shows that 
the other procedures fail to meet all of the specifications 
for a good method of phenol analysis, but that they can be 
used under certain conditions. 


TABLE I 





ANALYSES OF TRADE WASTE SAMPLES 





Methods 





Waste, p.p.m. 
Phenol 


Houghton 


and Pelly Snell Dannis 





pt | Npt D | ND| D ND D 





Creosote Waste | 208* one 220 |N.G.3| --- 


Industrial Coke 
Oven Waste (S-1) | 112 --- | 100 | 100 80 | 200 | 110 | N.G. 116 


Industrial Coke 
Oven Waste (S-2) | “EM” | 170 | 166 | 166 150 | 300 | 183 | N.G. 170 


Refinery Waste 266 N.G.| 250 | N.G.| 625 | 1250) 315 | N.G. 268 


— 


*50-50 mixture of phenol and o-cresol were used as a standard 

tmeans that the sample was first distilled by the Gibbs procedure before being 
analyzed 

Tmeans that the sample was analyzed with distilling 

Smeans “no good,” i.e., results could not be obtained due to interfering com- 
pounds 


Chemical Oxidation: 

The effect of pH is a very important factor in the de- 
struction of phenol with chlorine and ozone, Chlorine ox- 
idized phenols much more efficiently between a pH of 7 to 
8.5 than at higher or lower values. However, the ability 
of chlorine dioxide to oxidize phenols was not affected 
over the pH range investigated from 6.0 to 12.0. Ozone 
destroyed synthetic samples of phenol more efficiently if 
the pH of the solution was between 9 and 10. Coke oven 
waste samples required a higher optimum pH, the phenol 
being oxidized better with ozone at a pH of 11.5 to 12.0. 

The time required for contacting the phenol with the 
oxidant is less than ten minutes with either chlorine or 
ozone. Longer contact times did not increase the extent of 
oxidation. 

The reaction curves showed that each of the oxidants 
readily reduced the phenol content of the synthetic and 
coke oven waste samples to less than 1.0 p.p.m., but in- 
creasingly larger proportions were required to lower the 
phenol content to smaller concentrations. Since this 
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characteristic was also true for the pure phenol solutions, 
it is believed that by-products having a quinoid type of 


structure interfere in the analysis in these very low ranges. 


When phenols are chlorinated the products of reaction 
should be completely destroyed since these compounds are 
probably the ones which cause the medicinal chlorophenol 
taste. The by-products of reaction of phenol with chlorine 
dioxide or ozone are not known. Quantitative data were 
obtained on the concentration of each oxidant required to 
remove these low concentrations of phenol. 

Refinery waste containing 360 p.p.m. phenol was di- 
luted to 0.1 p.p.m. with tap water and oxidized with each 
oxidant. Results showed that when the initial phenol con- 
centration was this low there was no noticeable inhibiting 
effect since each of these chemicals readily removed the 
phenol to less than 10 p.p.b. The taste was completely re- 
moved with chlorine dioxide and ozone, but a chlorinous 
taste remained when these samples were oxidized with 
chlorine. 


SUMMARY 


A new method of phenol analysis which is applicable for 
use on a filter photometer or spectrophotometer in the 
concentration ranges as low as 10 p.p.b. has been developed 
by modifying the Houghton and Pelly method. This modi- 
fied method of phenol analysis gives reproducible and con- 
sistent results on river water and industrial wastes. 

Chlorine, chlorine dioxide, and ozone destroy phenol 
within 10 minutes contact time. These chemicals readily 
oxidized the phenol content of the synthetic and coke oven 
samples to less than 1.0 p.p.m. However, increasing con- 
centrations of oxidant was required to decrease the phenol 
content or its products of reaction to less than 25 p.p.b. 

If the initial phenol content was below 0.5 p.p.m. only small 
concentrations of each oxidant were required to lower the 
phenol concentration to 10 p.p.b. or less. 
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LIQUID-LIQUID EXTRACTION IN A 
HORIZONTAL TUBE 


(Publication No. 24,768) 


Henn Kilkson, Ph.D. 
Cornell University, 1957 


Supervisor: Professor R. L. von Berg 


The object of the study was to determine the suitability 
of such equipment for fundamental studies on mass trans- 
fer. The specific problem investigated was the effect of 
the flow rates on the mass transfer coefficients. The sys- 
tem acetic acid — toluene — water was used. 


Theoretical: 

For theoretical studies the problem was simplified by 
studying the flow between two flat parallel plates in a hor- 
izontal position. The interface between the liquids was 
exactly at the midpoint between the plates. At exit and en- 
trance the liquids were separated from each other by 
knife-edge splitters at the interface. Laminar flow of the 
phases was considered in detail. Exact equations for the 
flow profiles were developed. 





A, Counter-Current Flow: 

It was shown that, except at a certain ratio of the flow 
rates, the liquid at the interface would be moving. The 
zero plane of velocity would be in the slower phase. Some 
of the liquid in this phase would be moving backwards. 
This backflow would originate underneath the exit-end 
separating plate and be mixed into the incoming liquid un- 
derneath the entrance-end separating plate. A quantity was 
developed that would uniquely define the speed of move- 
ment of the interface. Using the equations for the flow 
profiles the mass transfer coefficients for molecular dif- 
fusion were estimated. The mass transfer coefficient 
would show a minimum at the point of stagnant interface. 
The magnitude of the coefficient at the minimum would de- 
pend on the actual flow rates of the phases. At extremely 
unequal flow rates the mass transfer coefficient would de- 
pend only on the interfacial velocity and not on the actual 
flow rates. 

The backflow would decrease the efficiency of the ex- 
traction process by destroying the truly counter -current 
nature of the contacting. Such a backflow would also be 
present in a wetted-wall column. At high transfer rates 
the neglect of the back-flow could cause a serious error in 
the calculation of the mass transfer coefficient. 


B. Parallel Flow: 

Similar flow profile equations were also developed for 
parallel flow. Under extremely unequal flow rates some 
of the slower phase should flow backwards also in this 
case. The backflow would occur close to the wall rather 
than close to the interface. The limiting case of the back- 
flow would be the counter-current flow of the phases, The 
mass transfer coefficients for parallel flow would depend 
only on the interfacial velocity and increase steadily with 
the flow rates. 


Experimental: 
The liquids were contacted in a standard 2-inch glass 
pipe, keeping the interface at the midpoint of the tube. 
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This required a slight tilt of the tube from the horizontal. 
About 70 runs were made in each the counter-current and 
the parallel flow of the phases. The flow rates varied 
from 7,500 to 70,000 lb/hr-ft.” A minimum in the mass 
transfer coefficient was observed for the counter-current 
flow. The flow rates at the minimum agreed with the the- 
oretically predicted ratio. The experimental coefficients 
were some 2-6 times higher than predicted theoretically. 
They could be approximated by adding a constant to the 
theoretical values. 

For parallel flow a plot of the experimental coefficients 
vs. the flow rate of one of the phases, at a constant flow 
rate of the other phase, exhibited a break in the curve. 
This break occurred at equal volume flow rates of the two 
phases. It was attributed to turbulence caused by shear at 
the interface. It was shown that this turbulence could not 
explain the discrepancy between the experimental and the 
theoretical mass transfer coefficients. The cause was 
thought to be convection currents produced by gravity dif- 
ferences between the solute and the solvents. 

The equipment was thought to be a promising tool for 
further studies, especially due to the wide range of flow 
rates it can cover. 243 pages. $3.15. Mic 57-4698 


AUTOCATALYSIS AND THE KINETICS 
OF THE REDUCTION OF TUNGSTEN 
OXIDES BY HYDROGEN 


(Publication No. 23,954) 


Fred W. Leavitt, Ph.D. © 
Rensselaer Polytechnic Institute, 1957 


Supervisor: C. H. Chou 


The reduction of tungsten trioxide and of tungsten di- 
oxide in hydrogen gas has been studied by subjecting pel- 
lets of finely powdered oxides to a flow of hydrogen gas. 
Temperatures of 700°C and of 755°C and pressures of 5 
psig. (1.34 atmospheres) and 40 psig. (3.72 atmospheres) 
were used, Dry hydrogen has been used and so have mix- 
tures of hydrogen with up to about eight percent water 
vapor. 

The reduction of tungsten dioxide is a one-step reac- 
tion. It has been found to be powerfully autocatalyzed by 
tungsten metal. The catalytic effect of the metal is prob- 
ably due mainly to rapid dissociation of hydrogen at its 
surface. The resulting gaseous atomic hydrogen then ac- 
tively reduces oxide. Catalysis at oxide-metal interfaces 
is possibly also important. 

Reduction of tungsten dioxide pellets occurs almost en- 

tirely at a very thin reaction front which, starting at the 
pellet’s outer surface, moves inward at nearly constant 
speed, leaving metallic or metal-covered particles behind 
it. The rate of advance is greater at higher temperature 
but appears unaffected by increased total pressure. When 
water vapor, even in small amount, is added to the hydro- 
gen, the rate of advance is dramatically cut; at 700°C, two 
percent water vapor cuts the rate by 90 percent. 

The inhibiting effect of water vapor appears due to the 
formation of an oxygen film on the tungsten surfaces, poi- 
soning them for the dissociation of hydrogen. The effect 
of temperature is explained as due primarily to an in- 
crease in the equilibrium pressure of atomic hydrogen. 





Relatively rapid reduction of the tungsten dioxide pel- 
lets does not begin immediately, but there is an induction 
time during which the surface is slowly reduced, Once 
sufficient metal appears, the reduction proceeds more rap- 
idly. There is some evidence that very small amounts of 
tungsten scattered within a pellet of the dioxide, results in 
a much higher rate of reduction. 

Two simultaneous processes are found to occur in the 
reduction of a tungsten trioxide pellet. One acts immedi- 
ately throughout the pellet, reducing the trioxide to the di- 
oxide, by several steps. Reduction is by molecular hydro- 
gen and is somewhat non-uniform, probably because of 
resistance to the diffusion of water out of the pellet. 

The other process is essentially that which acts in the 
reduction of dioxide pellets -— an autocatalytic reduction 
occurring at a thin reaction front. No induction time was 
found; the slow initial non-catalytic reduction to metal 
must be much easier for at least one of the higher oxides 
than for the dioxide. 

Work of past investigators in this project is discussed 
and related to the conclusions drawn in the present paper. 
Some suggestions for future research and for possible ap- 
plications are given. 122 pages. $2.00. Mic 57-4699 


PRESSURE DROP IN TWO-PHASE 
FLOW: AN INVESTIGATION OF THE 
STEAM-WATER SYSTEM AT HIGH 
PRESSURES AND HIGH TEMPERATURES 


(Publication No. 24,691) 


Robert H. Moen, Ph.D. 
University of Minnesota, 1956 


Adviser: Herbert S, Isbin 


The flow of a two-phase mixture of steam and water in 
a horizontal steel tube with an inside diameter of 0.484 in. 
was investigated. The literature survey of the author re- 
sulted in a publication of an extensive survey of the field 
of two-phase pressure drops by Isbin, Moen, and Mosher (12) 
plus the material presented in the thesis. The method de- 
veloped consisted of mixing steam from a high pressure, 
high temperature steam generator and water from a high 
pressure pump. The design and construction of the equip- 
ment required much time and the solution of many difficult 
engineering problems. The data of the author plus the data 
of Wickey (35) and Mosher (26) were correlated and the | 
ranges covered were: 1. pressure, 25-1415 lb.force/in.” 
(abs.); 2. total flow rate, 454-4350 lb./hr.; and 3. quality, 
0 -1.0. Two pipe diameters were used — 0.484 and 1.062 in. 
A correlation of the data which took into account the pres- 
sure and flow rate effects on the pressure drop was shown, 
Other correlations were discussed and some changes in 
flow pattern correlations were suggested, 

130 pages. $2.00. Mic 57-4700 
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MECHANISM OF HEAT TRANSFER IN 
UNCONSOLIDATED POROUS MEDIA 
AT LOW FLOW RATES 


(Publication No. 24,033) 


Floyd W. Preston, Ph.D. 
The Pennsylvania State University, 1957 


At the present time two different mechanisms are 
available as explanations for formation of the temperature 
transition zone during miscible fluid displacement in por- 
ous media when the displaced and displacing fluids are at 
different temperatures. One mechanism assumes perfect 
heat conduction between fluid and solid in a direction per- 
pendicular to flow so that at any point the temperature of 
fluid and solid are equal. Transmission of heat other than 
by fluid transport is believed to occur by axial heat con- 
duction, By this process heat is assumed to flow through 
a porous medium in much the same manner as heat flows 
along a metallic rod when one end is heated, For the other 
proposed mechanism, a nearly stagnant film is believed to 
exist around each particle. This film offers resistance to 
the flow of heat into the particles. Also for this mechan- 
ism, no axial heat conduction is considered to exist. Heat 
that does not flow through the film at one point is carried 
forward to another point by the moving liquid thereby es- 
tablishing the transition zone. 

An experimental study was conducted in an attempt to 
determine which mechanism is associated with formation 
of the temperature transition zone. The experimental pro- 
gram consisted of: (a), measurement of typical 
temperature-time heating curves obtained during liquid 
displacement tests; and (b), measurement of the thermal 
conductivity of the porous media studied in the displace- 
ment tests. For (a), above, hot liquid displaced cold liq- 
uid vertically downward through a column 3 inches in di- 
ameter and 11.50 inches long. Velocities varied from 
0.80 to 29 feet per hour. For (b), thermal conductivities 
were obtained by a radial unsteady state heating method. 
Five solids and five liquids covering a wide range of ther - 
mal conductivities were studied. 

Analysis of the experimental data indicated that axial 
heat conduction is the appropriate explanation for forma- 
tion of the heat transition zone. This axial heat conduc- 
tivity measured in the displacement tests was greater than 
the heat conductivity measured without flow for the veloc- 
ity range studied. However, at velocities characteristic of 
flow in petroleum reservoirs, i.e., less than 0.05 ft. per 
hour, the two conductivities would be equal. A correlation 
was presented relating this velocity sensitive thermal 
conductivity to the physical properties of the system and 
the flow velocity. 

A correlation was also presented relating the thermal 
conductivity measured without fluid flow to the thermal 


conductivity of the solid, the fluid, and the system porosity. 


188 pages. $2.45. Mic 57-4701 





THE DEVELOPMENT OF A NEW 
TYPE OF LIQUID-LIQUID EXTRACTOR 
USING CONTROLLED CYCLING 


(Publication No. 24,040) 


Stanley Marsden Speaker, Jr., Ph.D. 
The Pennsylvania State University, 1957 


This thesis describes the development of, and the op- 
erating characteristics of, a new type of liquid-liquid ex- 
tractor operated under controlled cycling. 

The extractor was a 2-inch I.D. glass column divided 
into discrete stages by eight horizontal sieve plates. Each 
sieve plate contained 139 holes, each 0.039 inch in diameter. 
The plate spacing was 8.3 inches. A phase separating 
screen, consisting of two cones of 10-mesh screen, was 
placed midway between adjacent sieve plates. 

The controlled cycle of operation for this column con- 
sisted of the four individually timed periods described 
below: 

1. Light Phase Input Period. During this period, light 
phase feed was forced into the bottom of the column, light 
phase liquid was dispersed up through each sieve plate, 
and light phase product was removed from the top of the 
column, The duration of this period ranged from 0.3 to 
8.7 seconds, 

2. Delay Period. During this period, light phase drop- 
lets formed in each stage during period 1 were allowed to 
partially coalesce. The duration of this period ranged 
from 1.4 to 8.0 seconds. 

3. Heavy Phase Input Period. During this period, 
heavy phase feed was forced into the top of the column, 
heavy phase liquid was dispersed down through each sieve 
plate, and heavy phase product was removed from the bot- 
tom of the column, The duration of this period ranged from 
0.2 to 8.9 seconds. 

4. Delay Period. During this period, heavy phase drop- 
lets formed in each stage during period 3 were allowed to 
partially coalesce. The duration of this period ranged 
from 0.8 to 9.4 seconds. 

The total cycle time ranged from 2.8 to.27.7 seconds. 

With the above cycle of operation, each phase was the 
continuous phase during part of the cycle, and the discon- 
tinuous phase during another part of the cycle. The ex- 
tractor utilizes directed velocity pressure to alternately 
force the liquids through each other, 

Two centrifugal pumps, one in the heavy phase feed 
line, and one in the light phase feed line, were used to 
force the liquids through the column. Four electric sole- 
noid valves, one in each of the two feed lines, and one in 
each of the two product lines were used to control the flow 
of liquid through the column, The duration of each period 
of a cycle was controlled by an electronic timing unit. 

The column was tested with a methyl isobutyl ketone 
-— acetic acid — water test system. The ketone feed con- 
tained 13.5 weight percent acetic acid, and the aqueous 
feed was tap water. 

The total throughput ranged from 440 to 2270 gal./hr. 
ft.2. The number of theoretical stages obtained in the 
eight-stage column ranged between 3.4 and 7.8, decreas - 
ing slightly with increased throughputs. 

The volumetric flow per volume of a theoretical stage 
ranged from 60 to 220 hr, *, and increased with increased 
throughputs, being greater than 160 hr. * for all through- 
puts above 1500 gal./hr. ft.’. 
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The column was operated so that the liquid issued from 
the plate openings in the form of jets. The velocity of the 
aqueous phase through the sieve plates did not effect the 
column efficiency. However, the column efficiency went 
through a maximum as the ketone phase velocity was in- 
creased. The velocity at this maximum correlated with 
visual observations of the excellence of mixing. 

The volume flow ratio of ketone product to aqueous 
product was varied from 0.47 to 1.67. The results indi- 
cated an increase of about three theoretical stages per unit 
increase in this flow ratio. 

The total throughputs and volumetric flow per volume 
of a theoretical stage obtained in this extractor were com- 
parable to or greater than values obtained in most extrac- 
tors when the methyl isobutyl ketone — acetic acid — water 
test system was used, 213 pages. $2.80. Mic 57-4702 
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THE DEVELOPMENT AND DECAY OF 
SEEPAGE IN POROUS MASSES 


(Publication No. 23,499) 


John William Norman Fead, Ph.D. 
Northwestern University, 1957 


The general problem of the two-dimensional non- 
steady-state flow of ground water is considered with par- 
ticular reference to the conditions existing in earth dams. 
Specific solutions are obtained for the development and 
decay of seepage in two masses of different shapes. The 
first solution is for a rectangular mass with a relatively 
large height to length ratio. The second solution is for a 
mass representing a homogeneous earth-fill dam witha 
rock-fill downstream toe, side slopes of two and one half 
to one, and an impervious foundation. 

Methods of computing the relationship between the po- 
sition of the free water surface and time are developed 
and discussed. These computations are of a step-by-step 
nature and differ from previously proposed solutions of the 
problem in that the Dupuit assumptions are not necessary 
except in the last stages of the decay of seepage. Since 
the slope of the free water surface has become very small 
at this time, the Dupuit assumptions are valid except in 
very limited regions in the vicinity of the free discharge 
surface, 

Wherever possible, the results of the computations are 
presented in dimensionless forms. Through the use of the 
various tables and charts presented, it is possible to plot 
the free water surface at any time during the development 
or the decay of seepage in a rectangle. It is also possible 
to plot the position of the free water surface during the 
development of seepage in an earth dam, with a shape sim- 
ilar to that of the mass considered, for any time up until 
discharge commences at the downstream toe. Other data 
presented make it possible to predict the area of flow at 
any time during the development of seepage and the area 
drained at any time during the decay of seepage. 

In order to verify the theoretical solutions, the com - 
puted results are compared with the results obtained from 





a series of tests using viscous fluid models of the Hele- 
Shaw type. 

In the case of the decay of seepage, one of the dimen- 
sionless charts is obtained by plotting the area drained 
divided by the steady-state flow area against a dimension- 
less time factor. The study shows that this curve is so 
nearly the same for both the rectangle and the earth dam 
that either set of results could be used for both cases with- 
out introducing errors, in the values normally used, greater 
than five percent. 

The study also shows that the development of seepage 
occurs much more rapidly when there is an initial water 
level within the mass. 359 pages. $4.60. Mic 57-4703 
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STUDY OF SAMPLED-DATA FEEDBACK 
CONTROL SYSTEMS WITH TWO SAMPLING 
PERIODS, ONE A MULTIPLE OF THE OTHER 


(Publication No. 24,051) 


William Henry Warren Ball, Ph.D. 
Cornell University, 1957 


The subject of this dissertation is the study of sampled- 
data feedback control systems in which two or more vari- 
ables are sampled at different frequencies. The disserta- 
tion describes two methods of studying a system in which 
samplers operate at two different periods, one period being 
a multiple of the other. The first method is an approxima- 
tion of the sampled-data system by an equivalent continuous- 
data system; by using this method one can calculate, ap- 
proximately, the variables of the system as functions of 
time defined for all values of time. The second method is 
the use of the Z-transform; by using this method one can 
calculate, exactly, the variables of the system at the sam- 
pling instants only. The first method is not recommended 
for general use unless the sampling-period ratio is unity. 

The Z-transform is introduced as a modified Laplace- 
Stieltjes transform; this is necessary in order to put the 
method of system analysis on a sound mathematical basis. 
Fortunately, the results are the same as those obtained 
heuristically by considering the operation of sampling as 
the modulation of a train of unit impulses by a time func- 
tion which contains the information to be sampled. The 
technique of the Z-transform is used to study a third-order 
gervomechanism in which two samples operate at different 
periods, one period being a multiple of the other. The re- 
sults of this study show what happens when the sampling- 
period ratio is changed, and illustrate the poorer perform - 
ance of the system when one component operates from an 
input which consists of stale information, as compared 
with the system performance when the input to the compo- 
nent contains more recent information. 

The dissertation also shows how the Z-transform 
method can be used to calculate the variables of a system, 
in sampled form, not only at the sampling instants, but 
also at values of time between these sampling instants 
corresponding to sub-multiples of the smaller sampling 
period, It is concluded that the use of the Z-transform is 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





ENGINEERING 2955 





valid and it is a powerful tool in the study of sampled-data 
systems; the Z-transform method is definitely superior to 
the method of approximation of these systems by equivalent 
continuous -data systems. When two or more variables of 
a system are sampled at different frequencies and the 
sampling -period ratio is an integer, transfer functions as 
defined in the dissertation can be found so that the analysis 
of such systems is not more difficult, and only slightly 
more complicated, than the study of systems in which the 
sampling -period ratio is unity. 

99 pages. $2.00. Mic 57-4704 


A NEW ANALYSIS OF FM 
THRESHOLD RECEPTION 


(Publication No. 23,491) 


Jona Cohn, Ph.D. 
Northwestern University, 1957 


This paper presents a new approach to the analysis of 
random noise effects in FM receivers, in which attention 
is focussed on the transient nature of the output disturb- 
ances. This is in contrast to the previous works where 
the main stress has been on the long term average proper- 
ties of the receiver output noise, such as the average out- 
put signal to noise ratio or the output noise spectrum. 

It is pointed out that the receiver output noise for thres- 
hold reception conditions consists of a continuous back- 
ground noise, over which can be discerned certain isolated 
large transients. These large transients are referred to 
as “pops”, a term used in the literature to describe a sim- 
ilar phenomenon due to impulse noise interference. A 
prime object of this paper is to determine the formula gov- 
erning the number and magnitude of these pop disturbances 
under a variety of conditions. 

The analysis begins by noting the similarities between 
the pop disturbances caused by random noise to those 
caused by impulse noise. The similarities are quite sig- 
nificant when the impulse noise only slightly exceeds the 
received carrier with which it is interfering. For this 
condition, it is postulated that the mechanism for causing 
large output disturbances is the same for random noise as 
for impulse noise; namely, that the interfering signal 
causes the phasor representing the received carrier to 
gain or lose one cycle of rotation. Since the analysis con- 
cerns FM receivers, it can be shown that this change in 
the angular properties of the received carrier will cause 
a large disturbance at the receiver output. 

In order to account for the statistical nature of the 
random noise, use is made of the mathematics presented 
by S, O. Rice in his classical approach to the random 
noise problem in FM receivers. A general formula is de- 
veloped for the number of pops per second as a function of 
the parameters involved. The parameters are shown to be 
(a) the IF bandpass, (b) the carrier to noise ratio, and 
(c) the deviation of the carrier from the IF center fre- 
quency. In addition, simplified formulas, numerical val- 
ues and experimental data are presented for the following 
special cases: (a) carrier on center frequency; (b) carrier 
off center by a specially prescribed amount; and (c) ap- 
proximate results for any carrier deviation. 

On the basis of the analysis of the pop disturbances 





given here, the solution of certain problems which have 
not been solved by the classical approach may now be pos- 
sible. As an example, the results are applicable to the 
problem of predicting the error rates in the transmission 
of discrete amplitude signals over FM systems, such as 
frequency shift carrier transmission, A preliminary an- 
alysis is presented which shows that this is a likely area 
for application of the approach presented in this paper. 

, 95 pages. $2.00. Mic 57-4705 


SOLUTIONS TO SOME ELECTROMAGNETIC 
BOUNDARY VALUE PROBLEMS 


(Publication No. 23,706) 


Roger Fuller Harrington, Ph.D. 
The Ohio State University, 1952 


Propagation Along a Slotted Cylinder 

Knowledge of the characteristics of the field along a 
slotted cylinder is useful in the prediction of the behavior 
of traveling wave slot antennas. A common type of such 
an antenna consists of an axially slotted waveguide open- 
ing into space bounded by a cylindrical conducting surface. 
The slotted waveguide also finds application in the field of 
microwave measurements, In this paper, a variational 
method is used to determine the complex propagation con- 
stant (attenuation and phase) of a traveling wave field 
along a slotted cylinder, 

For the analysis, the slot and cylinders are assumed 
infinite in length and the walls perfectly conducting. Only 
the case for which the dielectric surrounding the conduc- 
tors is homogeneous everywhere is treated. The theory 
is applicable to cylinders with several slots as well as to 
those with a single slot. Also, the external cylinder need 
not coincide with the internal surface. General cylindrical 
coordinates are used so that the analysis is quite general. 
Specific application to circular cylindrical coordinates is 
made for numerical calculations, 

Only those fields which are characterized by a single 
propagation constant (¥) in the axial (z) direction, and 
harmonic time variation, are considered, That is, all 
field quantities vary as e?2+)“t, This reduces the prob- 
lem to a two dimensional one, It is shown that, fcr infinite 
conductivity of the cylinders, all boundary conditions can 
be satisfied independently by the transverse electric (TE) 
and the transverse magnetic (TM) components of the 
fields.» Therefore, no loss of generality is incurred by 
restricting consideration to fields which are either TE or 
TM. 

By an application of Green’s theorem, the fields inter - 
nal and external to the cylinders are related to the tangen- 
tial electric field over the slot. In particular, if one con- 
siders the field in the slot, an integral equation formulation 
of the problem results. An exact solution to the problem 
entails the matching of the tangential magnetic field over 
the slot for the internal and external fields, This can be 
carried out in a formal manner, but is impractical for 
obtaining numerical values. Therefore, a variational 
method is applied, similar to that used by Schwinger for 
the treatment of obstacles in waveguides,” An integral 
expression is derived for which the parameter K = 7° + 
B? (8 = 2n/A) is stationary with respect to variations in 
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the tangential electric field distribution about its true 
value over the slot. The method of calculation of the prop- 
agation constant is as follows. First the appropriate 
Green’s functions are determined. This involves the so- 
lution of the scalar problem of the potential from a line 
source subject to prescribed boundary conditions ona 
given cylinder, Next, a reasonable tangential electric field 
configuration is assumed over the slot, and K is calculated 
by the variational formula, Then the propagation constant 
is given by y = vk - of where the imaginary part is the 





phase constant and the real part is the attenuation constant, 


Calculations are carried out for the two lowest order 
modes for the case of the circular waveguide with a single 
slot. If the slot is reasonably small, the slotted cylinder 
modes are but slightly perturbed from those of the closed 
waveguide. In classifying the modes, the designation used 
is that of the waveguide mode which would exist if the 
guide were completely closed. Thus, a TE,,; slotted wave- 
guide is one excited so as to produce the TE,, mode ina 
closed cylinder, and so on. Calculated values of (Ka)’* for 
the slotted cylinder with TE,, excitation antisymmetric 
about the midpoint of the slot are given in Fig. 1. The 


45 





Fig. 1, Plot of (wa)” for the TEi1 slotted cylinder. 


results for the slotted cylinder with TM), excitation are 
plotted in Fig. 2. Note that, for a given geometry and ex- 
citation, only a single plot of (Ka)* vs. %> (half the angle 
subtended by the slot) is necessary to give complete in- 
formation on the propagation constant for all frequencies. 
This could be anticipated, since the theoretical problem 

is formulated in terms of only K and the boundary surface, 
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Fig. 2. Plot of (Ka)* for the TMoi slotted cylinder, 


specified by a and @ . Then, according to dimensional an- 
alysis, the solution will be a function of the two dimension- 
less groups, a and Po- 

Experimental measurements of the attenuation and 
phase velocity over a range of frequencies for various slot 
widths were taken for both the TE,, and the TMo; cases. 
These measured values agree to fair accuracy with calcu- 
lated values over a wide range of operation. Some dis- 
crepancy can be attributed to the fact that the slots in the 
physical models are of necessity of finite length. Thus, it 
is to be expected that the actual field is not a single trav- 
eling wave, but is nearly so for long slots. While it was 
shown in the theory that, for the case of an infinite slot, if 
the excitation of the cylinder is TE the entire field is TE, 
and similarly for the TM case, it is not necessarily true 
for the finite length slot. Far-field measurements of the 
experimental models were taken of the two orthogonal 
spherical field components, Eg and Eg (6 is the angle from 
the axis of the cylinder and @ is the azimuth angle). For 
a TE field, Eg = O, and for a TM field, Eg = O, in the ra- 
diation field. These measurements showed that the field 
was essentially either TE or TM for the finite length slot. 


On Transform Solutions to Integral Equations Arising 
from Boundary Value Problems 


In recent years there has been considerable interest in 
the solution to integral equations obtained from boundary 
value problems. Notable success has been obtained for a 
type known as Wiener -Hopf integral equations. The prob- 
lems for which this type are obtained are characterized 
by the following. First, the boundary surface is cylindrical, 
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and partly covered by a semi-infinite, perfect conductor. 
Second, the prablem is reducible to a two dimensional one, 
which restricts consideration to coordinate systems for 
which the wave equation is separable and the field varia- 
tion in the transverse direction is known. A typical exam- 
ple of such a problem is that of a semi-infinite circular 
waveguide, excited in a given mode a large distance from 
the open end, and radiating into free space. This problem 
and the corresponding acoustical one have been solved by 
Levine and Schwinger.* Solutions to several other prob- 
lems of different geometries are also available in the peri- 
odicals. 

The method of solution used in literature on the subject 
is an extension of one devised by Wiener and Hopf.* This 
solution introduces another restriction on the type of prob- 
lem which can be handled, It depends upon the construc- 
tion of a function which, unless it is a constant or a simple 
pole, is almost impossible to find. This restricts consid- 
eration to problems for which the excitation is located in 
the infinite region, that is, an incident plane wave or wave- 
guide mode. A more general procedure for solving equa- 
tions of the Wiener -Hopf type is given in the dissertation. 
This method will not only handle, in a more direct manner, 
those problems considered in the literature, but will allow 
treatment of problems not solvable by the former method. 
In particular, it removes the restriction mentioned above. 

In the solution, use is made of the theory of complex 
variables and Laplace transforms (or generalized Fourier 
transforms). That the transforms arising in the problems 
considered do exist can be shown from known behavior of 
solutions to the wave equation. General methods of formu- 
lating the transform equations are given, and illustrated by 
several examples. The form of the transform equation for 
the more general method of solution is slightly different 
from that for the usual method, but the derivation is essen- 
tially the same. The difference is that, for the method 
proposed in this paper, a known transform of a component 
of the source field is separated from the unknowns, whereas 
in the other method it is merely implied in the character- 
istics of the unknowns, 

The method of solution used in literature on the subject 
is as follows. First, the transform equation is arranged 
so that on one side is a function which is regular and 
bounded at infinity in the right half plane, and the function 
on the other side is regular and bounded at infinity in the 
left half plane. Moreover, both sides are regular ina 
strip enclosing the imaginary axis. Then, by analytic con- 
tinuation, both sides considered together define a single 
analytic function over the entire complex plane, which is 
bounded at infinity and which is thus a constant. This con- 
stant can then be determined from the boundary conditions, 
giving the desired transform solution. As mentioned pre- 
viously, this method restricts the type of problems to 
which it is applicable. 

The more general method of solution is outlined as fol- 
lows. The transform equation is arranged so that through 
inversion one obtains on one side, two functions which ex- 
ist over separate, semi-infinite intervals on z, and on the 
other side, a single known function defined over all of z. 
Thus, the transforms of the functions which exist only over 
the restricted intervals can be determined by transforming 
the known function over the appropriate intervals. This 
directly gives the complete solution to the transform equa- 
tion, 


To obtain the field, the transform solution must be in- 





verted. However, the complexity of the solution is such 
that inversion is rarely practical. Fortunately, several 
physical results of interest can be obtained directly from 
the transform solution. These are the modular amplitudes 
of waveguide modes, transmission and reflection coeffi- 
cients, and the far-field patterns. Thus, actual inversion 
is not necessary unless the near fields are desired. 

By the method described in this paper, the problem of 
a current element adjacent to the edge of a semi-infinite 
plane conductor is solved. A transform solution is de- 
rived in the form of a contour integration in the complex 
plane. Simplification of this integral to elementary func- 
tions was not obtained, but the radiation field can be cal- 
culated by numerical integration. This integration was 
carried out for the case of a current element a quarter 
wavelength from the plane reflector and a quarter wave- 
length back from the edge. An experimentally measured 
pattern shows good agreement with the theoretical calcu- 
lations. 77 pages. $2.00. Mic 57-4706 


1, A transverse field in this case means transverse 
to the z axis; that is, the z component is everywhere, 
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SYNTHESIS OF FEEDBACK SYSTEMS 
(Publication No. 24,203) 


Charles Robert Leo Hausenbauer, Ph.D. 
University of Missouri, 1957 


Supervisor: G,. V. Lago 


This study sets forth a quick and accurate procedure 
of feedback control system synthesis that was developed 
to eliminate or avoid the principal difficulties normally 
encountered in carrying out the details of the Guillemin 
method of system synthesis. Attention is confined to the 
synthesis of linear, continuous, unity-feedback control 
systems from a set of closed-loop transient and steady- 
state performance specifications to an appropriate open- 
loop transfer function, G(s) = Gi(s)Ge(s). The fixed por- 
tion of the system Ga(s) is a type I system that is 
compensated by the transfer function G; (s) consisting of 
RC elements only. 3 

In many situations, regardless of the nature and com- 
plexity of G2(s), a wide variety of closed-loop specifica- 
tions can be realized with relatively simple forms of a 


closed-loop transfer function =(s) that exhibits a complex 


conjugate pair of poles with an undamped frequency w,, a 
real pole, and/or a real zero, or both. Analytical criteria 
that relate the poles and zeros of G(s) on the one hand, to 
the closed-loop performance specifications of over-shoot, 
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rise time, delay time, velocity constant, and band-width on 
the other, are established and presented as design curves 
for several simple forms of closed-loop transfer functions 
that are normalized with respect to w,. These nondimen- 
sional design curves provide a rapid and accurate method 
of system synthesis, with the prior assurance that the non- 
zero poles of G(s) are on the negative real axis. Particu- 
lar attention is devoted to a closed-loop system containing 
a complex conjugate pair of poles, a real pole, and a real 
zero, Curves are included that permitan expeditious coin- 
cidence of a pole of G(s) with one of G2(s) to arrive at a 
simplified compensation transfer function while meeting 
closed-loop performance specifications. In addition, a set 
of curves is included to facilitate integral dipole compen- 
sation procedures, 

Consideration and satisfaction of the pole-zero excess 
requirement of Gz(s) to assure an RC realizable series 
compensation network, by inclusion of additional real poles 
at high frequencies in G(s) while maintaining a specified 
velocity constant, is delayed until the final step of the syn- 
thesis procedure. As a consequence of this distinctive 
feature, the need for an analytical verification of the 
closed-loop transient response to a unit-step-input is com- 
pletely avoided. Salient features of the synthesis technique 
are illustrated by several sample problems that exhibit 
typical specifications and fixed portions of systems. 

154 pages. $2.05. Mic 57-4707 


THE THEORY OF LINEAR 
FEEDBACK AMPLIFIERS 


(Publication No. 23,956) 


Albert irving Heckbert, Ph.D. 
Rensselaer Polytechnic Institute, 1957 


Supervisor: Warren C, Stoker 


The specific purpose of the thesis is to demonstrate the 
power of complex-frequency methods in the analysis and 
synthesis of feedback amplifiers. 

The transient response of Bode’s ideal feedback ampli- 
fier has beén calculated. Although the amplifier is ideal 
in a certain steady-state sense, the transient behavior may 
be unsatisfactory. For instance, with a phase-angle of 45 
degrees and a maximum loop-amplification of 10, the mag- 
nitude of the first transient over-shoot in the output is 35 
percent when the input is a step function. 

A new criterion for ideal behavior of feedback ampli- 
fiers has been developed. This criterion, based on pole- 
zero patterns, enables the designer to optimize several 
features of a feedback amplifier simultaneously. Some 
laws of conservation have been discovered. These laws 
relate the magnitude and bandwidth of a system function 
under the influence of feedback. 

Methods of teaching the principles of feedback to stu- 
dents have been considered. An approach based on the use 
of complex frequency is suggested as being more efficient 
than the usual approach based on radian frequency. 

105 pages. $2.00. Mic 57-4708 





ANALYSIS OF A SAMPLED-DATA 
SERVOMECHANISM CONTAINING AN 
ASYMMETRIC QUADRATIC ELEMENT 


(Publication No. 24,056) 


Charles Eldon Lenz, Ph.D. 
Cornell University, 1957 


An important class of servomechanisms — useful for 
radar and television intermediate-frequency amplification, 
for example —- utilizes several amplifier stages in the for- 
ward part of the servo loop with gain-control feedback de- 
rived from the output applied individually to each of these 
stages, rather than to a single point in the system, Conse- 
quently, certain elements of such servomechanisms are in 
cascade to the signal input and in parallel to the feedback 
voltage. This type of servomechanism is the subject of the 
dissertation. Sampled-data systems are treated wherein 
the feedback loop is closed for only a short time periodi - 
cally, the resultant gain-control voltage being maintained 
until the next sample is taken. Consequently, both a con- 
tinuous element which is nonlinear and a discontinuous 
element are present. 

A brief review of pertinent aspects of the rapidly de- 
veloping mathematical methods for treating sampled-data 
systems is given. A discussion of the z-transform method 
is included, and certain properties of this transform which 
have not yet been widely publicized are treated. A z-plane 
equivalent to the Nyquist criterion is demonstrated, using 
the unit circle as the test contour. Unlike the conventional 
s-plane contour used for continuous -data systems, this 
contour encircles the region wherein all closed-loop output 
poles must lie for stability. This and other aspects of de- 
termining stability by conformal mapping are explained. 

An adaptation of the Schur-Cohn criterion is given for 
determining whether all zeros of an n-th degree polynomial 
with a complex variable and real coefficients lie within the 
unit circle; this is analagous to the Routh-Hurwitz criterion 
used to determine whether all zeros of such a polynomial 
are in the left half of the complex plane. An original nomo- 
graph is also developed for determining accurately and 
quickly by inspection whether all zeros of a cubic equation 
with real coefficients are within the unit circle. 

In the actual stability analysis, feedback-controlled 
stages are linearized individually, rather than in the usual 
collective manner, to obtain greater accuracy. The sys- 
tem which is analyzed in detail uses two feedback- 
controlled stages. When these stages are individually 
linearized, it proves desirable to introduce an asymmetric 
quadratic element into the equivalent system. This element 
is amplitude sensitive and frequency invariant. It adds a 
constant to the input and, if the sum is positive, squares 
the result; if the sum is negative, there is no output. 

For stavility analysis, a constant signal input is as- 
sumed. The conditions which produce zero, one, and two 
equilibrium points, respectively, are stated, Finally the 
stability of each such equilibrium point is treated when the 
bandwidth of each signal stage far exceeds that of the low- 
pass servo amplifier employed. Various relations between 
loop gain and the product of the sampling period and the 
loop bandwidth which permit stability are then shown 
graphically. Results are substantiated by data obtained 
with an analog computer, and several step-function re- 
sponse curves are similarly produced, 

The construction of an analog sampler with two 
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synchronously operating sampling switches is described. 
This unit was developed to convert an analog computer to 
sampled-data problems, and it controls all initial-condition 
voltages applied to the computer. Various automatic fea- 
tures minimize the attention required from the operator to 
obtain a correct solution. 150 pages. $2.00. Mic 57-4709 


ANALYSIS OF FEEDBACK CONTROL 
SYSTEMS AND THE DESIGN OF 
STABLE INTERACTING SYSTEMS 


(Publication No. 23,535) 


Wilbur C. Peterson, Ph.D. 
Northwestern University, 1957 


Methods for use in the analysis and synthesis of feed- 
back control systems are developed in this thesis, and par- 
ticular attention is given to the design of stable interacting 
control systems. An interacting control system is consid- 
ered to be made up by interconnecting two or more units 
by use of cross-coupling transmittances. Each unit before 
coupling is considered potentially capable of operating as 
a two-port feedback control system. Interacting systems 
are considered to comprise a class within the more gen- 
eral category of multi-port control systems. 

Matrix and signal flow graph methods of representation 
and analysis are found to be particularly useful. Such 
methods are developed for general 2n-port interacting 
systems, and applied in designing stable four-port systems 
in which the units are assumed to be of third order and to 
have zero damping. The minimum complexity forms for 
the coupling products are determined such that the inter- 
acting systems are stable. Systems in which the units are 
identical, and systems in which the units have distinct na- 
tural frequencies are considered, and the effect of intro- 
ducing unit self damping is evaluated. The general and 
steady state responses of the stabilized systems are de- 
veloped. 

The topic of absolute stability of linear systems is con- 


sidered, and several useful stability criteria are developed. 


A criterion based on the properties of the odd and even 
functions in the characteristic polynomial is found to be 
convenient for use in the synthesis of stable interacting 
systems. Reduced forms for a force-free equation of mo- 
tion are defined, and their interpretation is shown to re- 
sult in a novel stability criterion. Feedback within a sys- 
tem is shown to produce virtual elements and virtual 
energy functions which can be used together with the real 
elements and energy functions to yield an evaluation of 
stability. The energy relations in a servomechanism are 
studied, and it is found that stability boundaries and the 
stable ranges of operation can be located by use of energy 
considerations, Stability is further considered in its re- 
lation to physical realizability, and certain useful rela- 
tions between stability of feedback systems and the realiz- 
ability of passive systems are applied. 

189 pages. $2.50. Mic 57-4710 





APPLICATION OF LINEAR NETWORK THEORY, 
DETERMINANT TRANSFORMATIONS, AND 
LOGIC TO THE INVESTIGATION OF 
TWO-TERMINAL SWITCHING NETWORKS 


(Publication No. 23,560) 


Raymond Hykes Young, Ph.D. 
Northwestern University, 1957 


The investigation in this dissertation utilizes the equa- 
tions of linear network theory as a starting point for a 
systematic analysis of two-terminal networks of switches. 
It is proposed that a network of conductances be examined 
under certain conditions where branch conductances ap- 
proach zero, Such conditions correspond to opening a 
switch in those particular branches. The information re- 
garding open or closed conditions of the network is con- 
tained in the system of equations and hence in the expres- 
sion for the total conductance derived from the equations. 

Networks are examined from the nodal point of view, 
and the total conductance between terminal nodes of the 
networks is represented as the quotient of a determinant 
D and its leading first minor M. When this quotient is 
non-zero, there is a closed path between terminal nodes, 
and when the quotient is zero the path is open. In cases 
where the zero values of branch conductances cause D/M 
to be an indeterminate form, O/O, the correct result is 
given by lim(D/M). 

Coaxial minors play an important role in the evaluation 
of lim(D/M). In the limiting process when D approaches 
zero, the principal part of the infinitesimal consists of a 
product of coaxial minors, one of which approaches zero. 
When the principal part of D factors in this manner, M or 
the principal part of M also factors into a product of co- 
axial minors, and the lim(D/M) can be determined by can- 
cellation of common factors. 

A restricted type of expansion of D is defined which 
produces, directly, a series such that all terms are non- 
negative. A general term in this series is represented by 
Ti; then D=DTi, and D/M=ZTi/M. The isolation of the 
groups of branch conductances represented in each Ti is 
instrumental in the process of distinguishing individual 
paths between terminal nodes. 

Directing attention to simplifying the zero or non-zero 
evaluation of lim(D/M), it is shown that the zero or non- 
zero evaluation of lim(D/M) can be represented by a sum- 
mation of factors which come directly from each Ti. Thus 
the open or closed condition of a network can be repre- 
sented by D alone, when the D is expanded in the series 
ZTi. 

A diagram called the “cut diagram” is used to define 
the branch conductances which must be zero in order to 
separate a network into two distinct node groups. This 
same group of conductances can be conveniently defined 
by summing the elements of the coaxial minor containing 
the particular nodes which are to be separated from the 
rest of the network. The branch conductances which ap- 
pear in the final summation are the conductances which, 
when zero, separate the node group from the network. 

A technique of writing paths through a network by in- 
spection is called the step diagram method and is shown 
to be derivable from the network determinant. 

It is shown that the partial expansion of a network de- 
terminant in terms of the cofactors of a row or column 
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can be interpreted as a new network which is equivalent 
(in a switching sense) to the original. 

A method of network simplification is discussed and il- 
lustrated. Validation for the simplification comes directly 
from the determinant, and simplification can be achieved 
by certain operations on the determinant; however, this 
ability to recognize possible simplifications within the de- 
terminant and to simplify directly within the determinant 
by manipulations of the determinant seems to offer no im- 
provement over Boolean techniques of simplification. 

144 pages. $2.00. Mic 57-4711 
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THERMAL THEORY OF BLUFF BODY 
FLAME STABILIZATION 


(Publication No. 23,519) 


Milan K. Jovanovic, Ph.D. 
Northwestern University, 1957 


The above dissertation deals with the aerothermochem - 
istry of bluff body flame stabilization: An attempt was 
made to develop a thermal theory of flame stabilization 
and to find a method for calculating the blowoff velocity. 

Flames in high velocity gas streams can be stabilized 
by flameholders (bluff bodies of different size and shape) 
placed in the gas stream, or by opposing jets. The mech- 
anism of flame stabilization is not thoroughly understood, 
because different aspects have to be considered (fuel char- 
acteristics, oxidizer-fuel ratio, flow conditions and many 
others), and the processes are extremely complex. 

For any combustible mixture, there is an upper limit 
of the free stream velocity (the blowoff velocity) which a 
flameholder of a particular profile and size can support. 
The dependence of the blowoff velocity on the oxidizer -fuel 
ratio represents the flameholder characteristic. The de- 
termination and the prediction of the flameholder charac- 
teristic is a very important problem of flame stabilization, 
and this problem is the subject of this dissertation. 

The proposed theory is concerned mainly with the ther- 
mal aspects of flame stabilization and is based on the con- 
cept of the recirculation zone which exists downstream of 
a flameholder, After the consideration of the combustion 
processes involved, and the fundamental equations of fluid 
mechanics, a rather detailed analysis of the recirculation 
zone was attempted, The mass, temperature and velocity 
conditions were analyzed, as well as the mixing and com- 
bustion processes. 

No combustion rate equation was used in the develop- 
ment of the theory. Instead, a certain relationship between 
the rates of mixing and combustion and the displacement 
of a mass element of the combustible mixture in the re- 
circulation zone was assumed, It was necessary to define 
an “ignition delay function” and thus obtain a criterion for 
the blowoff velocity. Based on this criterion, a method for 
the calculation of the blowoff velocity was developed. The 
latter, is partly a graphical method, and in principle is 
very simple. 

The evaluation of the blowoff velocity in numerical 





examples is tedious and requires the knowledge of some 
properties which are not quite precisely known. Therefore, 
some assumptions about such properties had to be made. 
Two numerical examples were complete worked out, and 
the calculations show a good agreement with experimental 
observations. 224 pages. $2.90. Mic 57-4712 


EFFECTS OF NORMAL SURFACE 
VIBRATION ON LAMINAR FORCED 
CONVECTIVE HEAT TRANSFER 


(Publication No. 23,540) 


Jack Addison Scanlan, Jr., Ph.D. 
Northwestern University, 1957 


Supervisor: E. T. Cobert 


A theoretical and experimental investigation is de- 
scribed concerning the effects of surface vibration upon 
heat transfer from a heated metallic surface to water flow- 
ing over it under conditions of forced laminar flow. An 
electrically heated flat surface (Nichrome V) was made to 
vibrate at frequencies from zero to 600 cycles per second 
and with amplitudes from zero to 0.004 inch. The vibra- 
tional motion was in a direction normal to the surface. 

The water, at 90 to 100° F, flowed parallel to the heating 
surface with bulk Reynolds numbers in the range of 360 to 
2170. The flow was through a long rectangular Lucite pipe 
having 0.1 by 1.0 inch inside dimensions. The heater was. 
a 1.0 by 1.0 inch portion of one wall of the pipe. 

Heat transfer coefficients were almost tripled under 
certain conditions of vibration. An upper limit of fre- 
quency for heat transfer improvement was predicted and 
was also confirmed by experiment. This frequency limit 
was calculated in terms of amplitude, physical dimensions, 
fluid properties, and maximum, local fluid temperature. 

A theoretical dimensionless correlation was empiri- 
cally evaluated within the experimental limits. This is ex- 
pressed as a factor by which non-vibrational heat transfer 
coefficients may be multiplied. The factor is presented 
in terms of dimensionless frequency and amplitude numbers. 

96 pages. $2.00. Mic 57-4713 


THE EFFECT OF TEMPERATURE-DEPENDENT 
FLUID PROPERTIES ON HEAT TRANSFER AND 
FLOW FRICTION FOR GAS FLOW 


(Publication No, 23,220) 


Benjamin Chiatse Sze, Ph.D. 
Stanford University, 1957 


The design of heat exchangers is based upon experi- 
mental and analytical data on heat transfer and flow fric- 
tion between fluids and solid surfaces. One major diffi- 
culty in the correlation of experimental data to provide a 
basis for design is the selection of a temperature upon 
which to base physical properties of the fluid. Since the 
temperature of the fluid varies across the flow passage, 
and in many cases the properties vary with temperature, 
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an ambiguity arises as to which temperature the fluid prop- 
erties should he based. The primary purpose of this in- 
vestigation is to determine the effects of the temperature- 
dependent properties of gases on heat transfer and friction 
in both laminar and turbulent flow in tubes. A second ob- 
jective is to simplify the design of gas flow heat exchangers 
by recommending a simple method for correlating variable- 
property heat transfer and friction data with constant - 
property data. 

Numerical solutions of the heat convection equation in 
laminar flow are obtained using a method of iteration. 
Since the transfer of heat and momentum in laminar flow 
takes place only on a molecular scale, consideration of the 
momentum and energy balance on a cylinder of fluid read- 
ily yields an analytical solution, In turbulent flow, the heat 
transfer and momentum analogy is used in which the mech- 
anism of turbulent exchange for variable-property flow is 
assumed to be identical to that of constant-property flow. 
Temperature and velocity profiles are then calculated by 
iteration. From these velocity and temperature profiles, 
heat transfer and friction parameters are computed. 

The results of this analysis indicate that the velocity 
and temperature profiles for variable-property flow devi- 
ate substantially from constant-property profiles. Conse- 
quently the heat transfer and flow friction parameters 
based on the mixed mean temperature of the fluid also de- 
viate from constant-property data. In laminar flow the 
deviation of the Nusselt number depends on flow geometry. 
For heating of a gas, the variable property Nusselt num- 
ber is lower than the constant property Nusselt number for 
flow through a circular tube, and higher for flow between 
parallel planes. Cooling of a gas has the opposite effect 
from heating. For friction in laminar flow, heating of a 
gas causes an increase in friction factor independent of 
flow geometry, while cooling causes a decrease. In tur- 
bulent flow, heating of a gas causes a reduction of the 
heat transfer parameter (Stanton number or Nusselt num- 
ber) if both the heat transfer parameter and Reynolds 
number are evaluated at the mixed mean temperature of 
the fluid. On the other hand, cooling causes a compara- 
tively small increase over the case with constant fluid 
properties. The effect of variable fluid properties on 
friction in turbulent flow is similar to the effect on heat 
transfer. Limited experimental verification of these 
results has been obtained. 


The influence of temperature-dependent fluid proper - 
ties upon the heat transfer and friction parameters in gas 
flow can be eliminated by multiplying these parameters by 
a factor equal to the wall-to-mixed-mean-absolute - 
temperature ratio, (t,/t,,), raised to a power. The Nus- 
selt number for fully established laminar flow with vari- 
able fluid properties and constant heat rate per unit of 
tube length can be approximated by the following equations: 


(a) Flow in a circular tube 


where n = -0,.25 for heating 


-9.08 for cooling 


to n 
Nu = 4.364 (——-») 
tm 


(b) Flow between parallel planes 


Nu = 8.236 Ae \ where n = 0.17 for heating 
mm 


= 0.10 for cooling 


The friction factor for fully established laminar flow ina 
circular tube and between parallel planes can both be rep- 
resented by the same equation. 





ie (fo where n = 0.45 for heating 
“SO ‘tm = 0.30 for cooling 


In fully established turbulent flow the effects of 
temperature -dependent fluid properties can be accounted 
for by the following equations. 


(a) For heat transfer 


to n 
iso G— 


where n 


stpr?/* = (stPr?/*) 
-0.575 for heating 
-0.15 for cooling 


(b) For friction 


: (2 where n = -0.45 for heating 
site = -0.20 for cooling 
172 pages. $2.25. Mic 57-4714 
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FLAME STABILIZATION IN THE BOUNDARY 
LAYER OF HEATED SURFACES 


(Publication No. 23,561) 


Richard William Ziemer, Ph.D. 
Northwestern University, 1957 


A theoretical analysis of boundary layer flame stabi- 
lization was made based upon a two dimensional model, A 
heated flat plate having an arbitrary temperature distribu- 
tion aligned parallel to the direction of flow of the com- 
bustible mixture is considered. When an ignition source 
is provided momentarily, sufficiently far downstream in 
the fluid boundary layer of the flat plate, a flame will prop- 
agate upstream through the boundary layer above the dead 
space where the local flame velocity exceeds the local 
mixture velocity in a direction parallel to the main stream 
flow. The flame becomes stabilized at the point where the 
mixture velocity and flame velocity are equal at the border 
of the dead space. From this location a flame propagates 
from the boundary layer into the flowing unburned mixture 
and establishes a stabilized laminar flame front diagonal 
to the main stream flow. Because the variables of the 
proposed model can be specified in graphical form, the 
solution of the analysis can be obtained in a graphical 
manner, The solution relies on only two basic combustion 
properties, the laminar flame velocity and the dead space 
distance. Knowledge of the chemical kinetics of the sys- 
tem is not required. Neither are the properties of activa- 
tion energy, diffusion coefficients or frequency factor 
needed. | 

To exemplify the mechanics of the graphical analysis, 
the boundary layer flame stabilization characteristics of 
stoichiometric propane-air flames were computed and 
graphed. The theoretical analysis predicted that the lo- 
garithm of the distance from the leading edge of the flat 
plate to the position of the stabilized flame front is in- 
versely proportional to the logarithm of the absolute plate 
surface temperature for a given main stream velocity. To 
the best of the author’s knowledge, no solution by a numer- 
ical method is available for comparison, but the results 
are compared with data of stoichiometric propane -air 
mixtures obtained in the Gas Dynamics Laboratory of 
Northwestern University. 
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To verify the theoretical analysis, an experimental in- 
vestigation of propane-air flames stabilized on a heated 
flat plate was made. The tests were performed in a 
2 1/2 x2 1/2 inch cross-sectional test chamber, 11 inches 
long, with glass walls. The floor of the chamber contained 
a five inch long heated section. Flat plate boundary layer 
profiles were obtained by removal of the test chamber 
boundary layer by suction at the leading edge of the heated 
plate, Tests were performed at plate surface tempera- 
tures in the range of 1000° to 2000° R for constant free 
stream mixture velocities of 25 and 50 feet per second. 
All tests were made with an initial mixture temperature of 
535° R and at one atmosphere pressure. 

Good agreement was obtained between the theoretical 
analysis and the results of the experimental investigation. 
The agreement indicates that the proposed model reason- 
ably represents the physical phenomena and that the stabi- 
lization characteristics of boundary layer flame stabiliza- 
tion can be computed with good accuracy by the graphical 
method, 

Recommendations are made for further research inves- 
tigations to verify the graphical analysis for fuels other 
than propane and to study boundary layer flame stabiliza- 
tion over wider ranges of temperature, mixture velocity 
and plate length. 96 pages. $2.00. Mic 57-4715 
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AN INVESTIGATION OF MEMBRANE 
SINGULARITIES IN THIN SPHERICAL SHELLS 


(Publication No. 25,043) 


James Lawrence Cronin, Jr., Sc.D. 
Washington University, 1957 


Chairman: Dr. Gustav Mesmer 


In this investigation, membrane force functions were 
obtained which determined the membrane forces acting in 
the middle surface of a thin spherical shell under the ac- 
tion of concentrated forces and moments applied at the 
north and south poles. Membrane force functions which 
satisfied the biharmonic equation were first considered 
and the biharmonic functions associated with the funda- 
mental membrane singularities for the thin spherical shell 
were obtained, These biharmonic membrane force func- 
tions were of a type not included in the usual “general” 
solution of the biharmonic equation. 

A second type of membrane force function investigated 
was obtained through the use of the Pucher type transfor - 
mation, This transformation led to a partial differential 
equation whose solution yielded the membrane force func- 
tions for the fundamental membrane singularities. The 
results of this analysis were compared with the previously 
known solution of Reissner and it is shown that the Reiss- 
ner solution is the general solution of the problem of the 
thin spherical shell under the action of concentrated load- 
ings at the poles. 59 pages. $2.00. Mic 57-4716 





AN INVESTIGATION OF PORE-WATER 
PRESSURE IN COMPACTED COHESIVE SOILS 


(Publication No. 22,609) 


Jack William Hilf, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor William H. Thoman 


The mechanical properties of compacted cohesive soils 
used in the construction of embankments for dams, levees, 
highways, and airports are affected significantly by stresses 
in the water held between the soil particles. These soils 
generally contain air as well as water in their voids and 
are only slightly permeable. The weight of superimposed 
fill creates stresses both in the solid particles and in the 
pore fluid. In moist compacted soil the water is considered 
to be a continuous film covering the grains and forming 
menisci near the contacts between grains. The pore-water 
pressure, u, is shown to be the algebraic sum of the nega- 
tive capillary pressure, u., caused by surface tansion and 
the pore-air pressure, u,. 

Since water and solid soil particles are virtually in- 
compressible as compared to air, the volume decrease in 
a sealed, loaded soil mass occurs entirely in the air. The 
final air pressure is derived by using Boyle’s law of com- 
pressibility of ideal gases combined with Henry’s law of 
solubility of air in water. Compression of the soil mass 
results in an increase in the capillary pressure. Substitut- 
ing u, +u, for u in Terzaghi’s relation equating total nor- 
mal stress to effective normal stress plus pore-water 
pressure, leads to the conclusion that an externally un- 
stressed soil, in which air pressure is atmospheric, is 
actually subjected to an ambient effective stress on its 
solid constituents equal in absolute value to the capillary 
pressure. This stress must be considered in defining the 
compressibility of such soils and it also explains the ex- 
istence of “no-load” shearing strength by the mechanism 
of friction rather than by cohesion, 

Measurement of pore-water pressure was accomplished 
by a simple, no-flow device designed for this investigation 
which included a porous tip inserted in the soil. A triaxial 
compression machine was constructed and used to subject 
compacted soil specimens to ambient stress while measur - 
ing volume change and pore-water pressure. The speci- 
mens were sealed in rubber sheaths during the tests. 

Since pressures less than one atmosphere below zero can- 
not be measured by the vacuum gage, the magnitude of the 
capillary pressure was obtained by a novel method which 
consisted of subjecting the unsealed soil to ambient air 
pressure greater than atmospheric, measuring the result- 
os pore-water pressure at equilibrium, and subtracting 

e former from the latter. Triaxial tests on a sandy clay 
compacted at three different placement conditions showed 
large differences in pore-water pressures due to differ - 
ences both in pore-air pressure and in capillary pressure, 
which agrees with the theoreticalconcept. The wetter the 
soil, the larger was the pore-pressure. Comparison of 
results on identical samples of a silt using perforated end 
plates in the Bureau of Reclamation’s triaxial compression 
machine and using the porous insert developed for this 
study indicated that the latter device is superior to per- 
forated end plates for unsaturated soils. 

The theory of pore-water pressure provides an under- 
standing of soil behavior that can be applied to laboratory 
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testing of soils in compression and in shear, Recom- 
mended procedures for these tests are described. By plot- 
ting the well-known dry density versus water content com- 
paction curve in terms of void ratio versus water void 
ratio, the theoretical variation of pore-air pressure with 
volume change as well as the variation of capillary pres- 
sure for different placement conditions are shown, The 
phenomenon of settlement on saturation which is charac- 
teristic of soils placed very dry of optimum water content 
is explained as shear failure within the mass due to in- 
crease in capillary pressure, Also a new, rapid method 
for construction control of density and water content in 
compacted embankments of cohesive soils is described. 
121 pages. $2.00. Mic 57-4717 


FLOW OF A LIQUID AND ITS VAPOR 
IN CIRCULAR DUCTS 


(Publication No. 24,617) 


David Orr Stuart, Ph.D. 
Iowa State College, 1957 


Supervisor: Glenn Murphy 


The two-phase flow of a liquid and its vapor in circular 
ducts is analyzed by writing a continuity equation for each 
phase, a steady-flow energy equation for each phase, anda 
momentum equation for each phase using the one- 
dimensional flow approach. Because the flow is in the mix- 
ture region, the introduction of equation of state relation- 
ships to eliminate the fluid properties in terms of a single 
variable complicates the equations; and the desirability of 
using a graphical approach is indicated. Furthermore, it 
is shown that with the elimination of the fluid properties 
from the equations there are only six equations but seven 
unknown basic variables of the flow: pressure, P, liquid 
velocity, V;, vapor velocity, V,, quality, q, area ratio fac- 
tor, B, an irreversible work term on the liquid-vapor inter- 
face, W, and a thrust term acting on the liquid-vapor in- 
terface, F. Thus, a complete analytical solution is not 
possible using only the simple one-dimensional flow ap- 
proach, 

It is shown that the area ratio factor, B, is intimately 
associated with the wall shear stress or wall friction. 
Therefore, it appears that the additional information re- 
quired for a complete solution must be obtained by experi- 
ment. Experimental data are needed to provide correla- 
tions for the variation of area ratio factor, B, and the vapor 
velocity, V,, with pressure drop. It is noted that as the 
wall shear stress adjusts according to the intensity of the 
thrust of the vapor phase acting on the liquid-vapor inter - 
face, experimental correlations of area ratio and vapor 
velocity data must include an equivalent length-diameter 
ratio £ 

3 ome 
tive roughness of the duct will be a significant factor. 

A criterion for critical flow is obtained by a Second 
Law of Thermodynamics analysis of the two-phase flow. 
The criterion yields a critical outlet pressure, Po, in 
terms of an incipient evaporation pressure, P;. It is shown 
that for critical flow conditions the liquid-vapor expansion 
curve at the duct outlet must be tangent to an isentropic 


For small values of &, it appears that the rela- 





expansion curve and that the velocity of the vapor phase at 
the duct outlet must be equal to the sonic velocity. The 
criterion is valid for all fluids, all line configurations, all 
pressures in the mixture region, and all modes of two- 
phase flow. The application of the criterion is limited only 
by the assumptions used in deriving it. These are: 

1, The flow of both phases is steady. 

2. The vapor and liquid phases are separated and 

continuous. 

3. The flow is in thermodynamic equilibrium. 

4. The one-dimensional flow approach is valid. 

9. The vapor phase is thermally insulated from the 

environment. 

Because the criterion yields a slope condition, it is 
difficult to apply accurately; and the construction of criti- 
cal outlet pressure, Po, vs incipient evaporation pressure, 
P;, curves should be checked with experimental data. The 
construction of a critical outlet pressure-incipient evapo- 
ration pressure curve for the adiabatic flow of water cov- 
ering the incipient evaporation pressure range of 8 to 152 
psia is explained. The application of the criterion to non- 
adiabatic flows and the effect of heat addition on the criti- 
cal outlet pressure, Po, and quality, q, is illustrated. 

98 pages. $2.00. Mic 57-4718 
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STUDIES OF THE WELD HEAT-AFFECTED 
ZONE OF T-1 STEEL 


(Publication No. 23,957) 


Robert J. Allio, Ph.D. 
Rensselaer Polytechnic Institute, 1957 


Supervisor: E, Nippes 


It is axiomatic that, in the case of hardenable steels, 
rapid cooling after welding is undesirable because of the 
formation of brittle martensite. However, in the case of 
T-1 steel, it has been demonstrated that rapid cooling 
after welding has little effect upon the impact performance 
of the heat-affected zone. This may be explained by the 
presence of low-carbon martensite, a constituent with good 
notch toughness, 

If cooling rates after welding T-1 steel are reduced, a 
deterioration in notch toughness may be expected, since 
structures other than that of low-carbon martensite will 
be formed, It was the ultimate objective of this investiga- 
tion to determine the effect of slow cooling rates, such as 
would result from high energy input and high initial plate 
temperature, on the properties of the heat-affected zone. 

Thermal cycles experienced in the heat-affected zone 
of T-1 welded under conditions of high-energy input were 
measured by oscillographic techniques. Thermal cycles 
experienced after welding with various preheats were cal- 
culated from previous data. From a knowledge of these 
thermal cycles, it was possible to prepare synthetic speci- 
mens simulating the structure at several points in the 
heat-affected zone under a variety of welding conditions. 
The impact performance and hardness of these specimens 
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was determined and correlated with structure. To expedite 
analysis of microstructure, the continuous -cooling trans - 
formation behavior of T-1 was determined by thermal an- 
alysis and by high-speed dilatometry. To verify the 
validity of the synthetic-specimen technique, microstruc- 
tures of the synthetic specimens were checked against mi- 
crostructures of actual weld specimens. 

It was concluded that the slow cooling rates arising 
from welding with either high-energy input or high initial 
plate temperature have a detrimental effect upon notch 
toughness in the heat-affected zone of T-1 steel. This loss 
in notch toughness can be attributed to the existence of a 
microstructure consisting of martensite and bainite ina 
matrix of ferrite. Satisfactory notch toughness, as defined 
by the ability to absorb 10 ft-lbs of energy at -50 F, re- 
quires a minimum cooling rate after welding of 6.5 F/sec 
at 900 F. The weld-energy input and initial plate tempera- 
tures that produce this cooling rate were calculated for 
various plate thicknesses. 

105 pages. $2.00. Mic 57-4719 


THE GROWTH AND MECHANICAL 
PROPERTIES OF METAL WHISKERS 


(Publication No. 23,958) 


Sidney S. Brenner, Ph.D. 
Rensselaer Polytechnic Institute, 1957 


Supervisor: D, Turnbull 


It was demonstrated that single crystal filaments or 
whiskers of many metals can be grown by the chemical or 
thermal reduction of halides. The conditions for their 
growth and some of their physical properties such as 
crystal orientation, purity, shape, etc. were determined. 

The mechanism of growth is not the same for all whis- 
kers. Some grow by the addition of material at their tips 
while others grow at their base. It has been concluded that 
the whiskers do not grow by the direct condensation of 
metal vapor. The kinetics of the whisker growth were ex- 
amined and mechanisms for their growth employing dislo- 
cation models were proposed. 

The tensile properties of the whiskers were determined 
both in the elastic and plastic region. The elastic strengths 
of the thinnest copper, iron and silver whiskers were found 
to be close to those predicted for perfect crystals. As the 
size of the whiskers increased, their strength decreased 
with considerable scatter, The whiskers maintained their 
high elastic strength, at least in bending, at temperatures 
as high as 900°C. The state of perfection of the whiskers 
and the cause of the size effect are discussed. 

When the stress and strain were measured simultane - 
ously, it was found that iron no longer obeys Hooke’s law 
above two percent strain i.e, the stress is no longer pro- 
portional to the strain. Deviations from linearity were not 
observed in copper at least up to 2.8 percent strain. 

When dislocations were introduced by means of plastic 
deformation, the whiskers became weak. The copper and 
silver whiskers exhibited extremely sharp yield points and 
an “easy glide” region which was characterized by the 
propagation of Liiders bands. 

149 pages. $2.00. Mic 57-4720 





INVESTIGATION OF PHYSICAL SURFACE 
PHENOMENA RESULTING FROM HEATING 
MASSIVE CHROMIUM IN PURIFIED HYDROGEN 


(Publication No. 23,962) 


Malcolm J. Fraser, Ph.D. 
Rensselaer Polytechnic Institute, 1957 


Supervisor: Arthur A, Burr 


Rolled chromium sheet, when heated at elevated tem - 
peratures under purified hydrogen (one atmosphere) is 
thermally-etched. At 1100° C, in general, only thermal 
grooves at grain boundaries are developed, but at higher 
temperatures the surface is striated, leading to various 
configurations depending on the etching temperature and 
the orientation of a particular grain with the surface. This 
phenomenon has been observed at four temperatures, 
1100° C, 1300° C, 1400° C, and 1500° C. The structures 
have been studied by metallographic and x-ray techniques. 
It has been shown that thermal-etching, under the imposed 
conditions, develops the {100}, {110}, and {112} planes of 
chromium, Chromium was found to evaporate by a lamel- 
lar mechanism with both {001} and {110} being lamellar 
planes. 

In addition to the general features of the thermally- 
etched surfaces, several indications of the presence of dis- 
locations were noted. These consisted of thermal-etch pits 
oriented along small-angle boundaries, deep pits within the 
grains, and growth mounds, 

116 pages. $2.00. Mic 57-4721 


THE MECHANISM OF KNIFE-LINE ATTACK 
IN WELDED TYPE 347 STAINLESS STEEL 


(Publication No. 23,700) 


Monta LaVern Holzworth, Ph.D. 
The Ohio State University, 1952 


Intergranular corrosion by nitric acid of welded Type 
347 stainless steel was recently observed. This type of 
attack occurs in a narrow band immediately adjacent to 
the dendritic weld zone. This peculiar type of corrosion 
is designated as knifeline attack. The purpose of this in- 
vestigation was to determine the mechanism of knifeline 
attack. 

A commercial Globar-type horizontal tube furnace was 
used for heat treatment of the samples. The temperature 
was controlled within + 15 degrees F. 

Table I lists the chemical compositions of the stainless 
steels used in this investigation. 

Corrosion tests were carried out in 1000 ml. wide 
mouth Erlenmeyer flasks equipped with finger-type reflux 


TABLE I. Chemical Analysis of Materials Used. 








Steel 





Steel A (347) 
Steel B (347) 
Steel C (347ELC) 
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condensers. The corrosion samples were polished with 
number 120 emery cloth prior to testing. Corrosion tests 
were made in fuming nitric acid at 160° F. and boiling 65 
per cent nitric acid (Huey test). 

Final polishing of specimens for metallographic exam - 
ination was done on a high speed wheel using a Mirocloth 
and rouge (ferric oxide). 

Welding specimens from steel A were investigated. 
Welding was done by the Heliarc process using argon as 
the protective atmosphere. Welded samples were sensi- 
tized by heating for two hours at temperatures between 
1000° and 1500° F., at 100° F. intervals. Sections sensi- 
tized between 1100° and 1400° F. show severe knifeline 
attack as pictured in Figure 1. The as-welded sample and 
samples sensitized at 1000° and 1500° F. showed no tend- 
ency for knife-line corrosion in nitric acid. 


A B C D E F G 
FIGURE 1. Corroded Specimens of Welded Type 
347 Stainless Steel (Steel A) in WFNA 
at 160° F. 


Specimen Remarks 





Welded + 1000° F. 2 hours, no knife-line attack. 
Welded +1100° F, 2 hours, knife-line attack. 
Welded + 1200° F. 2 hours, knife-line attack. 
Welded + 1300° F. 2 hours, knife-line attack, 
Welded + 1400° F, 2 hours, knife-line attack, 
Welded + 1500° F. 2 hours, no knife-line attack, 
Welded + 1650° F. 3 hour,+ 1200 F. 2 hours, no 
knife-line attack, 


Steel B was welded with and without filler rod using the 
Heliarc process, Type 347 filler rod was employed. The 
welded specimens were sensitized two hours at tempera- 
tures between 1000° and 1500° F., at 100° F. intervals. 

Two corrosive media were used: boiling 65 per cent nitric 
acid and white fuming nitric acid at 160° F. Knifeline at- 
tack was obtained in welded sections sensitized between 
1100° and 1400° F. The corrosive nature of fuming nitric 
acid is much more severe than that of boiling 65 per cent 
nitric acid. An important conclusion reached from this 
study was that there was no noticeable difference in the 
specimens welded with and without filler rod. 

Welded Type 347 with extra low carbon content (Steel C) 
was susceptible to knifeline attack at 1100° and 1200° F. 
when sensitizing times exceeded 16 hours at 1100° F. and 
8 hours at 1200 F. 

Metallographic examination of welded structures 
showed that knifeline attack is intergranula? in nature and 
that it is associated with grain boundary chromium carbide 
precipitation as shown in Figure 2. 

The mechanism of knifeline attack was determined to 
be as follows. At the high temperatures encountered dur- 
ing the welding process, much of the columbium carbide is 
dissolved in austenite. Since carbon is no longer combined 
with columbium, the carbon will combine with chromium if 





FIGURE 2. Welded Steel A Sensitized 1300° F. 2 hours. 
Electrolytic Sodium Cuanide etch, 500X 


given the opportunity. Such an opportunity is available 
during the sensitizing heat treatment. Because carbon 
readily combines with chromium to form grain-boundary 
chromium carbides at 1200° F., one can conclude that this 
temperature is too low to permit formation of columbium 
carbide under existing conditions. In this state the mater- 
rial is subject to intergranular corrosion. The occur- 
rence of knifeline attack in an area immediately adjacent 
to the weld zone is explained by the fact that this section 
is at that temperature favoring complete solid solubility of 
columbium carbide. 

Welded Type 347 stainless steel can be rendered im- 
mune from knifeline attack through use of a stabilizing 
heat treatment. Welded pieces were quenched from 
either 1650° or 1950° F. and sensitized at 1200° F. for 
either two or twenty-four hours. Although general cor- 
rosion was somewhat greater than on the as-welded ma- 
terial, no knifeline attack occurred. 

Microscopic studies indicated that in all Type 347 
stainless steels investigated the small, fine columbium 
carbides are dissolved readily at temperatures between 
2000° and 2200° F. At 2300° F. most of the small car- 
bides were dissolved. Larger columbium carbo-nitride 
particles persist to a higher temperature. They are 
completely dissolved at a temperature between 2400° 
and 2500° F. 

Magne Gage readings showed that samples sensitized 
two hours at 1200° F., previously heat-treated in argon at 
elevated temperatures (2400° to 2500° F.), were more mag- 
netic and, therefore, contained more ferrite than similar 
specimens heat treated in air. The samples heat-treated 
in argon also showed lower corrosion rates as shown by 
the data in Tables 2 and 3. 

Sensitized Type 347 samples previously heat-treated 
at 2500° F. for one-half hour showed precipitation of a 
phase believed to be sigma phase within the ferrite 
areas. This phase became larger as the sensitizing 
time increased. After 500 hours at 1200° F. this phase 
was fairly large and essentially all the ferrite had 
disappeared. 
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TABLE II. Corrosion Properties of Sensitized Steel S given TABLE II (Continued) 
Special Heat Treatments in Air and Argon 


Atmospheres. Huey Test. 





Specimen Corrison Rates, Mils per Year 
No. Heat Treatment 1 2 3 4 #§ Average 








Corrison Rates, Mils per Year 


Heat Treatment 1 2 3 4 #5 Average S-74 Argon, 2500° F. + hour+ 
. 1200° F. 10 minutes 14 30 45 50 60 £40 
2500° F. +$ hour+ 
1200° F. 20 minutes 35 50 60 85 #50 
Argon, 2500° F. % hour+ 


1200° F. 20 minutes 30 40 55 65 40 





2500° F. S-75 
1200° F. 
Argon, 2500° F. 


1200° F. 


Air, » minutes+ Air, 
2 hours 
5 minutes+ 


2 hours 


25 90 200 260 250 160 


S-76 
8 18 35 50 60 35 


2500° F. 
1200° F. 
Argon, 2500° F. 
1200° F. 
2500° F. 
1200° F. 
Argon, 2500° F. 
1200° F. 
2500° F. 
1200° F. 
Argon, 2500° F. 
1200° F. 
2500° F. 
1200° F. 
Argon, 2500° F. 
1200° F, 
2500° F. 
1200° F. 
Argon, 2500° F. 
1200° F. 
2450° F. 
1200° F. 
Argon, 2450° F. 
1200° F. 
2450° F. 
1200° F. 
Argon, 2450° F. 
1200° F. 
2450° F. 
1200° F. 
Argon, 2450° F. 
1200° F. 
2450° F. 
1200° F. 
Argon, 2450° F. 
1200° F. 
2450° F. 
1200° F. 
Argon, 2450° F. 
1200° F. 
2450° F, 
1200° F. 
Argon, 2450° F. 
1200° F. 
2400° F. 
1200° F. 
Argon, 2400° F. 
1200° F, 
2400° F. 
1200° F. 
Argon, 2400° F. 
1200° F. 
2400° F. 
1200° F. 
Argon, 2400° F. 
1200° F. 
2400° F. 
1200° F. 
Argon, 2400° F. 
1200° F. 
2400° F. 
1200° F. 
Argon, 2400° F. 
1200° F. 
2500° F. 
1200° F, 


Air, 


Air, 


Air, 


Air, 


Air, 


Air, 


Air, 


Air, 


Air, 


Air, 


Air, 


Air, 


Air, 


Air, 


Air, 


Air, 


Air, 


10 minutes+ 
2 hours 
10 minutes+ 
2 hours 
15 minutes+ 
2 hours 
15 minutes+ 
2 hours 
$+ hours+ 
2 hours 
3 hour+ 
2 hours 
1 hour+ 
2 hours 
1 hour+ 
2 hours 
2 hours+ 
2 hours 
2 hours+ 
2 hours 
5 minutes+ 
2 hours 
5 minutes+ 
2 hours 
10 minutes+ 
2 hours 
10 minutes+ 
2 hours 
15 minutes+ 
2 hours 
15 minutes+ 
2 hours 
4+ hour+ 
2 hours 
+ hour + 
2 hours 
1 hour+ 
2 hours 
1 hovr+ 
2 hours 
2 hours+ 
2 hours 
2 hours+ 
2 hours 
4 hour+ 
2 hours 
4 hour + 
2 hours 
4 hour+ 
2 hours 
$ hour+ 
2 hours 
1 hour+ 
2 hours 
1 hour+ 
2 hours 
2 hours+ 
2 hours 
2 hours+ 
2 hours 
4 hours+ 
2 hours 
4 hours+ 
2 hours 
+ hour+ 
10 minutes 


45 


11 


125 


22 


160 


40 





S-77 
S-78 
S-79 
S-80 
S-81 
S-82 
S-83 
S-84 
S-85 
S-86 
S-87 


S-88 


Air, 


2500° F. 
1200° F. 


Argon, 2500° F. 


Air, 


1200° F. 
2500° F. 
1200° F. 


Argon, 2500° F. 


Air, 


1200° F. 


2500° F. 
1200° F. 


Argon, 2500° F. 


Air, 


1200° F. 
2500° F. 
1200° F. 


Argon, 2500° F. 


Air, 


1200° F. 
2500° F. 
1200° F. 


Argon, 2500° F. 


Air, 


1200° F. 
2500° F. 


+ hour+ 
+ hour 

+ hour+ 
s hour 

+ hour+ 
1 hour 

$+ hour+ 
1 hour 

+ hour+ 
2 hours 
$ hour+ 
2 hours 
$ hour+ 
4 hours 
+ hour+ 
4 hours 
+ hour+ 
8 hours 
$ hour+ 
8 hours 
+ hour+ 


1200° F. 24 hours 
Argon, 2500° F. 4 hour+ 
1200° F. 24 hours 


13 


42 


13 


30 


23 


65 


14 


45 


15 


45 


14 


40 


30 


80 


35 


70 


20 


35 


90 


35 


00 


45 


85 


20 


95 


70 


29 


80 105 


75 


60 


65 


150 


90 


75 


75 


160 


30 45 50 60 
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MECHANICAL PROPERTIES OF THE 


Wallace F. Sheely, Ph.D. 
Rensselaer Polytechnic Institute, 1957 


Supervisor: Ralph R. Nash 


BASAL SLIP SYSTEM OF MAGNESIUM 
AND MAGNESIUM-INDIUM SINGLE CRYSTALS 


(Publication No. 23,959) 


The mechanical properties of the {0001} <1120> slip 
system of magnesium were determined by observing the 
characteristics of response of this system in single crys- 
tals to stresses at different temperatures with and without 
indium in solid solution. To accomplish this, equipment 
was designed and techniques developed to grow spherical 
magnesium single crystals, to shape these to a convenient 


test shape and to measure deformation of the crystals 


caused by the exclusive action of basal slip under the influ- 
ence of a stress on the basal plane. Over the temperature 
range T,,,/3 to T,,/2, (T,, = 923°K, the melting tempera- 
ture of magnesium) the rate of glide as a function of time 
under the action of a constant stress was measured and the 
effect of the introduction of stress transients was studied. 
Analyzing these data in terms of chemical rate theory, an 
apparent enthalpy of activation was found which was a func- 
tion of strain. Considerations of the foundations of chemical 
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rate theory lead to the conclusion that its application is not 
entirely valid for this case. The results of the stress tran- 
sient tests indicated that recovery of some sort acts con- 
currently with strain hardening making a rigorous analysis 
in terms of chemical rate theory even more difficult. 

The effect of temperature on the yield stress of magne- 
sium and magnesium indium single crystals was deter- 
mined over the temperature range T,,/12 to T,,/2. It was 
found that the yield stress decreased linearly with increas- 
ing temperature up to a critical temperature in the vacinity 
of T,/3 above which, the yield stress was essentially tem- 
perature insensitive. No effect was noticed on this curve 
due to the presence of low concentrations of indium but 
with increasing indium content, the curve of yield stress as 
a function of temperature was raised and the critical tem - 
perature increased, These results seemed to confirm the 
theory of low temperature plasticity in which intersection 
of dislocations seemed to be the rate limiting process. 


To further test this theory of low temperature plasticity, 


the strain rate sensitivity of the {0001} <1120> slip sys- 
tem was measured in the temperature range T,,/12 to 
T,,/3. In agreement with the theory, it was found that the 
increase in flow stress resulting from changing the strain 
rate from 2%; to fo was proportional to In (¥2 / V1). Con- 


trary to the theory, it was found that the flow stress change 
was independent of temperature. These results were in 
qualitative agreement with the strain rate sensitivity de- 
rived from the creep equation developed by another inves- 
163 Pages. $2.15. Mic 57-4723 


tigation. 


CREEP IN MOLYBDENUM SINGLE 
CRYSTALS AT ROOM TEMPERATURE 


(Publication No. 23,960) 


Hans W. Wawrousek, Ph.D. 
Rensselaer Polytechnic Institute, 1957 


Supervisor: Ernest F, Nippes 


Single crystals of molybdenum, prepared by the strain- 
anneal technique, were subjected to a successive series of 
static loads to study their initial creep behavior at room 
temperature. 

Tensile loads were transmitted to the molybdenum sin- 
gle crystals by means of a simple beam type stressing 
frame. The strain-time behavior of the crystals was con- 
tinuously monitored at various stress levels with an elec- 
trical resistance strain gage extensometer having a basic 
strain sensitivity of 0.3 x 10 °. 

The results of a creep study in molybdenum single 
crystals showed that a stress level exists below which no 
creep was detected and that this stress varied slightly 
from crystal to crystal depending upon impurity content. 
The initiation of creep in molybdenum single crystals at 
room temperature was characterized by a constant creep 
rate which indicates a quasi-vicous behavior. It was also 
found that the constant initial creep rate increased very 
slightly with stress over a given range of stress and be- 
came strongly stress dependent above a given stress level. 
In view of the limited data obtained, no value for the acti- 
vation energy for creep in molybdenum was determined. 

From the results of these creep tests it was possible 
to calculate the elastic modulus for molybdenum which 
was found to be anisotropic and ranged from 40.9 x 10° 
to 47.5 x 10° p.s.i. 





A good approximation of the critical resolved shear 
stress for slip in molybdenum was also obtained from the 
results of the creep tests and was found to be of the order 
of 4,000 gm/mm’. 

Several interesting observations were made during the 
various stages of single crystal preparation. Recrystal- 
lized molybdenum exhibited a sharp upper yield point which 
could be made to vanish by solid state purification. This 
behavior has been attributed to the strong interaction be- 
tween the interstitial impurities, carbon and nitrogen, and 
dislocations present in the material. It was also found that 
the recrystallization texture in molybdenum was identical 
to the swaged fiber texture, namely, (110). Prolonged 
vacuum treatment at elevated temperatures resulted in 
severe intergranular embrittlement in several recrystal- 
lized molybdenum samples. The latter has been attributed 
to the redistribution of existing oxides in the form of an 
intergranular oxide film. 

Metallographic examination of vacuum -treated molyb- 
denum revealed a thermally etched surface structure 
which was characterized by plateau-like formations. It 
was found by X-ray diffraction techniques that these pla- 
teaus or facets were normal to (110) directions. 

200 pages. $2.60. Mic 57-4724 


INTERNAL OXIDATION OF 
COPPER-ALUMINUM ALLOYS 


(Publication No. 23,961) 


Donald L. Wood, Ph.D. 
Rensselaer Polytechnic Institute, 1957 


Supervisor: R, L. Fullman 


The diffusion of oxygen under appropriate conditions 
into a suitable alloy causes solute oxide particles to be 
precipitated at an inward moving interface. Internal oxida- 
tion can be accomplished without the formation of an ex- 
ternal scale if the process is carried out in an oxygen par- 
tial pressure equal to or less than the dissociation pressure 
of the solvent oxide. Most of the copper-aluminum alloys 
in this investigation were internally oxidized in a cuprous 
oxide pack. 

It is shown that in such a process, the cuprous oxide is 
vaporized as molecules. These molecules dissociate upon 
contact with an oxygen absorbing surface, releasing oxygen 
and depositing copper at the surface. , 

A grain growth restraint far in advance of the aluminum 
oxide front is shown to be due to oxygen in solid solution. 

Electron microscope techniques are employed ina 
quantitative study of the effects of material and process 
variables on the number and size of the oxide particles. 
The observed particle sizes have been rationalized qualita- 
tively in terms of the flux of aluminum atoms and oxygen 
atoms at the subscale interface. 

A change in the mode of precipitation from random 
equiaxed particles to a coarse stringer-like oxide is shown 
to be dependent on solute concentration and oxidation tem- 
perature, It is suggested that stringers occur when a crit- 
ical value of the ratio of the flux of aluminum atoms to the 
flux of oxygen atoms is attained at the subscale front. 

Electrical resistivity measurements show that the re- 
sistivity of internally oxidized copper-aluminum alloys is 
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higher than that of copper saturated with oxygen. The re- 
sistivity is higher the greater the volume fraction of oxide. 
Preferential precipitation, perhaps as a nearly continuous 
film in the grain boundaries, may be responsible for the 
increase in resistivity. 

The lattice parameter of internally oxidized copper- 
aluminum alloys is about the same as that for pure copper. 

The hardness of an internally oxidized strip decreases 
as the distance from the external edge increases. This is 
rationalized in terms of the observed increase in oxide 
particle size with increasing depth of penetration. 

The measured yield strength of internally oxidized 
wires appears to be insensitive to variations in oxide par- 
ticle dispersion, It is probable that the yield strength does 
depend on oxide particle size, and that the effect is masked 
by other factors. It is suggested that the strengthening ef- 
fect of grain boundary films of oxide may be responsible 
for the observed dependence of yield strength on matrix 
grain size. The presence of such a film would also account 
for the observed decrease in ductility woth internal oxidation. 





Increasing the test temperature results in a large de- 
crease in ductility. The elevated temperature ductility is 
improved, however, if major grain reorientation is accom- 
plished by recrystallization prior to testing. 

When internally oxidized strips are cold rolled and an- 
nealed at a series of increasing temperatures, it is ob- 
served that new recrystallized grains first appear near 
the central portion of the strip at relatively low annealing 
temperatures. With increasing annealing temperature the 
recrystallization boundary moves outward toward the ex- 
ternal edge of the specimen. 

By variations in processing techniques it is possible to 
produce oxide dispersions that will prevent recrystalliza- 
tion of a severely cold worked strip on annealing at a tem- 
perature of at least 0.94 of the melting point. The re- 
straining effect of oxide particles on grain boundary 
migration is shown to be related to the oxide particle size 
and the volume fraction of oxide. 
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THE PRAIRIE SCHOOL, 
THE AMERICAN SPIRIT IN MIDWEST 
RESIDENTIAL ARCHITECTURE, 1893-1916 


(Publication No. 23,485) 


H. Allen Brooks, Jr., Ph.D. 
Northwestern University, 1957 


The Prairie School, a later and predominantly resi- 
dential manifestation of the Chicago School, was comprised 
of an active group of creative architects. This study em- 
phasizes the nature of the school, with its early nerve cen- 
ter in Steinway Hall and among The Eighteen, and its grad- 


ual decentralization in later years. Consideration is given > 


to the environmental factors contributing to the formation 
of the Prairie School and to those conditions which brought 
about its decline, while the period treated extends from the 
eighteen nineties until World War I when the school ceased 
to exist except for the work of a few isolated individuals. 
The greatest activity occurred at the turn of the century, 
which was during the formative years, and again after 
1910, when the school enjoyed its most widespread public 
acceptance. 

Five major chapters of the dissertation are devoted to 
analytical studies of the work of Walter Burley Griffin, 
George W. Maher, William G. Purcell and George G. Elm- 
Slie, Robert C. Spencer, Jr., and William Drummond. Fol- 
lowing this is a more cursory discussion of John S. Van 
Bergen, H. V. Von Holst, Tallmadge and Watson, Barry 
Byrne, Myron Hunt, George Nimmons, George Dean and 
others, while the prairie spirit in non-residential archi- 
tecture is also considered in the work of Hugh M. G. Gar- 
den, Richard E. Schmidt, and Dwight H. Perkins. 

Forming a link between the progressive architecture 
of the Prairie School and eclecticism (then the dominant 
architectural expression) were a number of architects 
best classed as conservative eclectics. These men, such 
as Howard Shaw, Arthur Heun, Charles Frost, Alfred 
Granger, Jarvis Hunt, and James Gamble Rogers, offered 
moral support to the Prairie group and assumed what 
might be called a stylistic middle ground between the ec- 
lectics and the Prairie School. 

Frank Lloyd Wright was the undisputed master among 
the Prairie architects, yet no separate treatment of his 
work is undertaken due to the availability of published ma- 
terial relevant to his career. Nevertheless, comparison 
is made throughout the text between Wright’s development 
and that of the other Prairie School architects. Although 
Wright made the greatest single contribution to the formal 
architectural expression of the school,-it was Louis H. 
Sullivan to whom the Prairie architects, including Wright, 
looked as their founding father and from whom they adopted 
most of their philosophy. 
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AN HISTORICAL CATALOGUE OF 
GREEK SCULPTURE IN THE 
THREE DIMENSIONAL SLIDE COLLECTION 
OF THE STATE UNIVERSITY OF IOWA 


_ (Publication No. 23,745) 


Robert Rice Harrison, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Lester D. Longman 


This thesis is a catalogue of the Greek Sculpture in the 
three-dimensional slide collection in the Art Department 
of the State University of Iowa. 

The index consists of the code system used in filing 
the slides. Reference to this code allows for quick and 
easy location of the slides both in the filing cabinets and 
in the thesis text and identifies, as well, the historical 
identification of the work. In this way, cross reference is 
achieved and a minimum of time-consuming search is re- 
quired. 

All five historical periods are included in the catalogue. 
These periods furnish the names for the five sections into 
which the catalogue is divided. 

Section I is the Archaic Period. It is divided into two 
subdivisions, as follows: Apollos; Miscellaneous. 

Section II is the Transitional Period which has no sub- 
divisions. 

Section III is the Fifth Century B.C. This section is 
divided into various subdivisions, as follows: Myron; 
Phidias; Polyclitus; Other Fifth Century. The last divi- 
sion is divided further as follows: Male Figures; Female 
Figures; Portraits and Reliefs. 

Section IV is the Fourth Century B.C. This section is 
divided into the following subdivisions: Lysippus, Praxi- 
teles; Scopas; General. 

Section V is the Hellenistic Period. This section is 
divided as follows: Pergamene; Copies after Hellenistic 
Sculpture; Hercules; Torsos; Youths; Aphrodites; Other 
Female Figures; Hermaphrodites; Male Figures; Archa- 
istic; Genre and Children; Portraits and Historical Fig- 
ures; Non-historical or unknown figures; Realism; Satyrs, 
Centaurs, Nymphs, Bacchus, Dionysus; Pastoral Reliefs 
and Animals; Reliefs (general). 

The slides are considered individually and each sub- 
ject is allotted a new page which is identified at the top by 
the file number and the name of that particular slide. 

Factual information is given in block form in the fol- 
lowing order: name of slide; original or copy; museum 
and inventory or catalogue number in that museum; date 
of original; date of copy; medium; dimensions; restora- 
tions; provenance. 

The factual information for each object is followed by 
a brief discussion which explains the date, style, sculptor 
attribution, school attribution, and technical peculiarities 
of the work. Also included in the discussion the reader 
will find a review of the mythological or legendary identi- 
fication of the subject matter. 
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Where attributions have been mentioned, the writer has 
chosen what appeared to be the latest authoritative infor- 
mation. In cases where authoritative information has not 
been available, the writer has offered his own attributions. 

The bibliography consists mainly of references avail- 
able in the State University of Iowa libraries, but it in- 
cludes, also, references obtained from other universities 
through the facilities of the Inter-Library Loan Department. 

364 pages. $4.65. Mic 57-4727 


A HISTORICAL CATALOGUE OF 
FRENCH GOTHIC CHURCHES IN THE 
STATE UNIVERSITY OF IOWA 
THREE DIMENSIONAL SLIDE COLLECTION 


(Publication No. 23,748) 


Gordon Stuart Hodge, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Lester D, Longman 


The purpose of this dissertation is to analyze the struc- 
tural principles and styles of French Gothic church archi- 
tecture in relation to a system of dating, using as examples 
the three-dimensional slide collection of the Art Depart- 
ment of the State University of Iowa. 

A general history of each church is given in connection 
with the first slide of that church which, in most cases, is 
a view of the facade. The slides are discussed individually, 
or occasionally in pairs when feasible, highlighting the 
important structural features and the stylistic character- 
istics of the principal Gothic periods. An analysis of the 
interior of each church follows that of the exterior. In the 
case of architectural sculpture, only general references 
are made, whereas the stained glass is discussed in detail. 

The thirty-seven churches are located in Normandy and 
the north of France, with the two exceptions of Albi and 
Poitiers. Those included in the collection are the following. 


Albi, Cathedral of St-Cécile 
Amiens, Cathedral of Notre Dame 
Bayeux, Cathedral of Notre Dame 
Beauvais, Cathedral of St-Pierre 
Bourges, Cathedral of St-Etienne 
Caen, Church of St-Pierre 
Coutances, Cathedral of Notre Dame 
Laon, Cathedral of Notre Dame 
Lisieux, Cathedral of St-Pierre 
Lisieux, Church of St-Jacques 
St-L6, Cathedral of Notre Dame 
Le Mans, Cathedral of Notre Dame 
Mont-St-Michel, Abbey Church 
Noyon, Cathedral of Notre Dame 
Orléans, Cathedral of St-Croix 
Paris, Cathedral of Notre Dame 
Paris, Church of St-Eustache 
Paris, Church of St-Germain L’ Auxerrois 
Paris, Church of St-Séverin 
Paris, St-Etienne du Mont 
Paris, Royal Abbey of St-Denis 
Paris, La Sainte Chapelle 
Paris, Tour St-Jacques (Church of 
St-Jacques-la Boucherie) 





Poitiers, Cathedral of St-Pierre 
Reims, Cathedral of Notre Dame 
Reims, Church of St-Remi 
Rouen, Abbey Church of St-OQuen 
Rouen, Cathedral of Notre Dame 
Rouen, Church of St-Maclou 
Senlis, Cathedral of Notre Dame 
Senlis, Church of St-Pierre 
Sens, Cathedral of St-Etienne 
Soissons, Abbey of St-Jean 
Soissons, Cathedral of Notre Dame 
Tours, Cathedral of St-Gatien 

426 pages. $5.45. Mic 57-4728 


AFRICAN TRIBAL SCULPTURE 
(In Two Volumes) 
Volume I: Text 
Volume II: Plates (not microfilmed as a part 
of Pub. No. 23,786 at the request of 
the author and the State Univ. of Iowa) 


(Publication No. 23,786) 


Roy Sieber, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Lester D. Longman 


In the nineteenth century primitive arts were the con- 
cern of the ethnographer, not the art historian. Indeed the 
term ‘primitive’ relates to the belief that man has moved 
from a rude and spiritually dark origin upwards toward 
light and civilization. Thus the arts of the African, who 
seemed closer to man’s beginnings, could not but appear 
technically crude and esthetically inept. 

In the twentieth century primitive arts have been the © 
property of the artist and critic for the most part. The 
‘discovery’ of African sculpture about 1905 may be seen 
as a part of the romantic search for exotic styles, an ex- 
tension of the admiration of the noble savage. 

Both points of view ignore the primitive himself. Phil- 
osophical and religious beliefs must be studied if the func- 
tions, and eventually the forms of African art are to be 
understood. 

Studies that have been made so far indicate that highly 
conventionalized sets of beliefs gave rise to the sculp- 
tures. The latter, in turn, helped to strengthen and con- 
serve those beliefs. The purposes that gave rise to the 
sculpture are the material and spiritual security of the 
tribe, the family, and the individual. Thus African art is 
a conservative art. Yet it is not so bound to tradition that 
individual styles cannot be recognized. Certain carvings 
from the Baule, Yoruba, and Baluba tribes can be attrib- 
uted with certainty to particular sculptors. 

The African sculptor is more closely integrated with 
his total culture than is the twentieth century artist, in 
that he affirms its central beliefs, rather than criticizing 
them. His masks and figures are part of a totality which 
includes an accepted mythology, music, dance, andcostume. 

This paper attempts to deal with some of these con- 
cerns. First, a brief introduction indicates certain as- 
pects of the cultural and philosophical bases for African 
sculpture. The greater portion deals with the art of 
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particular tribes. In these sections available material is 
arranged to give an indication of the place sculpture oc- 
cupies in the tribes. Where possible the social role, tech- 


niques and materials of the artist are noted, and a brief 
description of style is given. 
343 pages. $4.40. Mic 57-4729 
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ELECTROPHORETIC PROPERTIES OF CASEIN 
FROM STERILIZED MILK STORED 
AT DIFFERENT TEMPERATURES 


(Publication No. 23,341) 


Lalitha Rangaiengar Kadaba, Ph.D. 
University of Dlinois, 1957 


Heating milk is the only commercial method for pre- 
serving its keeping quality and food value. In recent years, 
the trend has been to use continuous methods for process- 
ing milk and milk products at very high temperatures with 
short or practically no holding time. During processing 
the milk proteins are exposed to wide variety of treatments 
which affect the quality of the final product. Therefore, a 
knowledge of the properties of milk proteins as affected by 
heat is necessary. In the present study the effect of steri- 
lizing whole milk in a Mallory small-tube heat exchanger 
at 305°F. £0.25°F. with 140° or 180°F. preheating tempera- 
tures, homogenization and storage temperatures of 40°, 70° 
and 100°F. on nitrogen distribution and on electrophoretic 
properties of casein from raw, freshly sterilized and 
stored milks were studied. The casein samples for elec- 
trophoretic analyses were prepared by precipitating milk 
at pH 4.6-4.7. The casein was treated with acetone and 
ethyl ether to remove fat and dried under vacuum. 

The nitrogen distribution in sterilized milks stored at 
different temperatures, as determined by direct Nessleri- 
zation method showed an unexplained variability. However, 
the total nitrogen values were consistent when determined 
by the macro- Kjeldahl method. 

Sterilization did not cause hydrolysis or breakdown of 
the proteins to non-protein nitrogen but there was a de- 
crease in the non-casein nitrogen. 

A decrease in the mobility of a-casein was observed 
due to sterilization and there was no change in the mobility 
of B-casein. 

The relative areas of a- and B-casein in casein from 
sterilized milk showed that the preheating temperature, 
homogenization and storage temperature and time affected 
the components of casein. The effect of the changes varied 
within milks and in different milks. The amount of B- 
casein varied with preheating temperature, homogeniza-} 
tion and storage temperature while no appreciable changes 
occurred in @-casein plus denatured serum proteins. 

The breakdown of f-casein resulted in the appearance 
of a new electrophoretic component X and caused an in- 
crease in the non-casein and non-protein nitrogen in milk 
preheated to 140°F., homogenized, sterilized and stored. 
Although a similar breakdown of fB-casein in milk pre- 
heated to 180°F. homogenized, sterilized and stored was 
observed, the effect was not sufficient to cause an increase 
in non-casein or non-protein nitrogen. 





It is suggested that the breakdown of B-casein may be 
caused by a protease which is selective and its activity 
depended upon the preheating temperature, homogenization 
and storage temperature. 

The mobility of a@-casein in casein from milk pre- 
heated to 140°F. homogenized either before or after steri- 
lization and stored remained unchanged or slightly altered, 
but wide variations were observed from milk preheated to 
180°F. and homogenized either before or after steriliza- 
tion and stored. The mobility of B-casein showed no ap- 
preciable changes. 

A split in the @-casein appeared during storage and 
this was not consistent in its appearance. 

Visible sedimentation or cream plug formation was ob- 
served in milk preheated to 180°F. homogenized, steri- 
lized, and stored but no sedimentation or cream plug for- 
mation was noticed in milk preheated to 140°F. and the 
Same was true in milk preheated to 140°F., or 180°F. steri- 
lized and homogenized. 

Preheating temperatures and homogenization after 
sterilization were important factors in the stability of pro- 
tein during storage. 131 pages. $2.00. Mic 57-4730 


AN ANALYSIS OF HYGROSCOPICITY AND 
SOME CRYSTALLIZATION PHENOMENA IN 
RELATION TO THE FERMENTATION OF HONEY 


(Publication No, 24,770) 


Ethelbert Cowley Martin, Ph.D. 
Cornell University, 1957 


The Problem: Fermentation in honey is associated with 
high water content and it usually occurs at the time of 
crystallization. The problem was to study the effect of 
water absorption on the development of honey yeasts. This 
involved a study of the hygroscopic properties of honey. 
The levulose-dextrose ratio of honey also has significance 
in this problem and if honey could be adjusted to a high 
levulose-dextrose ratio crystallization and as a result 
fermentation would be reduced. 





Methods: The hygroscopic properties of honey were 
studied by exposing honey samples in controlled humidity 
chambers. Studies of yeast development at different levels 
in honey exposed in high relative humidities were made by 
removing samples for water and yeast count through the 
walls of beeswax containers. Sampling holes were re- 
sealed with a hot knife. Levulose-dextrose ratio of honey 
was altered by centrifuging and straining crystallized 
honey through 200 count solid metal screen. 
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Results: Moisture was found to diffuse slowly through the 
honey after absorption at the surface. The honey gradually 
establishes equilibrium with the water vapor of the air and 
the following equilibrium points were established: 





Percentage Relative 
water in honey humidity 


16.1 o2 
17.4 08 
26.9 66 
28.9 16 
33.9 81 


In low humidities honey lost moisture slowly with the rate 
of absorption being higher at 20, 32 and 42 percent relative 
humidity than at close to 0 percent. 

When water was absorbed in high humidities yeasts 
developed aerobically on the surface in enormous numbers, 
while the yeasts living anaerobically maintained fairly con- 
stant numbers in all parts of the container. Aerobic growth 
of yeasts took place rapidly in honey with more than 21.5 
percent water. Large numbers of pollen grains rose in 
the honey and were associated with the surface yeasts. 

Tests showed that the levulose-dextrose ratio of honey 
could be altered by the methods used and that a relatively 
small adjustment of the levulose-dextrose ratio of liquid 
honey lengthened the time that honey would stay liquid 
without the excessive heating and filtering characteristic 
of present methods. 


Conclusions: 1. Moisture absorbed at the surface of honey 
slowly diffuses throughout thecontainer. 2. Equilibrium 
points between honey and5 relative humidities have been es- 
tablished. 3. Yeasts will grow aerobically atavery rapid rate 
at the surface of honey when moisture exceeds 21.5 percent. 
4. The number of yeasts carrying on fermentation below the 
surface of the honey remains relatively small and constant. 
o. A method of increasing the levulose-dextrose ratio of 
honey is considered to have practical application to com- 
mercial honey packing. 100 pages. $2.00. Mic 57-4731 





HUMAN UTILIZATION OF 
DEHYDROASCORBIC ACID 


(Publication No. 24,036) 


Jean Henderson Sabry, Ph.D. 
The Pennsylvania State University, 1957 


The utilization of dehydroascorbic acid by humans was 
measured by a comparison with that of reduced ascorbic 
acid. Three studies, at intakes of total ascorbic acid 
averaging 110, 112, and 77 mg per day, were conducted 
with a total of sixteen young men subjects. The two forms 
of the vitamin were fed alternately as supplements to a 
low ascorbic acid diet in four or five test periods of eight 
days each. The intakes of ascorbic acid were determined 
by the amount of supplement provided and daily analysis 
of foods. From 91% to 96% of the total ascorbic acid in- 
take was contributed by reduced ascorbic acid in periods 





of supplementation with the reduced form of the vitamin 
and from 83% to 93% by dehydroascorbic acid in periods 
of dehydroascorbic acid supplementation. Each study was 
preceded by a period of eight to sixteen days adjustment 
to the intake level of ascorbic acid. Blood plasma levels 
and urinary excretions of reduced and total ascorbic acid 
were determined for the last four days of each test period. 

Ascorbic acid levels in plasma, both total and reduced, 
showed no significant difference between reduced and de- 
hydroascorbic acid supplementations. By the criterion of 
plasma ascorbic acid the two intake forms of the vitamin 
were utilized to the same extent. 

Urinary excretions of ascorbic acid, both total and re- 
duced, were less for dehydroascorbic acid supplementa- 
tion than for supplementation with the reduced form. The 
difference was statistically significant in all three studies. 
On the basis of total ascorbic acid retention during their 
respective supplementations, the utilization of dehydro- 
ascorbic acid was 95%, 85%, and 98% that of reduced as- 
corbic acid. The highest relative utilization of dehydro- 
ascorbic acid occurred when the intake of this form was 
lowest. 

Differences between measurements of reduced and 
total ascorbic acid in both blood plasma and urine existed, 
but the magnitude of the difference was not influenced by 
the form of intake of the vitamin. 

Following consumption of test loads of 150 mg of re- 
duced and dehydroascorbic acid by four subjects, blood 
plasma increments of ascorbic acid, both total and re- 
duced, were similar. Urinary returns of both total and 
reduced ascorbic acid were slightly greater for the re- 
duced than for the dehydro test load. 

Although on the basis of urinary returns dehydroas- 
corbic acid was Slightly less well utilized by these sub- 
jects than was reduced ascorbic acid, the extent of utili- 
zation of dehydroascorbic acid sufficiently approached that 
of reduced ascorbic acid for maintenance of comparable 
blood levels of the vitamin on both forms of intake. 

The Recommended Dietary Allowance of the National 
Research Council for ascorbic acid, 75 mg per day, was 
found adequate for the maintenance of blood plasma levels 
of ascorbic acid in five young men for 48 days. 

The standard deviation of all chemical determinations 
of plasma reduced ascorbic acid by the micromethod of 
Mindlin and Butler was 0.112 mg per 100 mg, and that of 
total ascorbic acid by the micromethod of Bessey and 
Lowry 0.036 mg per 100 ml. The standard deviations of 
both determinations appeared to be independent of plasma 
ascorbic acid concentration. 

The measurement of total ascorbic acid in non- 
hemolyzed plasma averaged 0.17 mg per 100 ml higher 
than that of reduced ascorbic acid in the same plasma. 
The difference between the two analyzed forms of the vita- 
min in plasma was statistically highly significant. The 
higher values for total than for reduced ascorbic acid are 
not considered to be conclusive evidence for the presence 
of dehydroascorbic acid in circulating blood. They do, 
however, indicate that a correction should be applied to 
values for plasma reduced ascorbic acid if comparisons 
are desired with blood plasma levels of the vitamin re- 
ported as total ascorbic acid. 
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THE DISTRIBUTION OF 
POLISH IMMIGRANTS IN GREAT BRITAIN 


(Publication No. 23,486) 


Eleanor Therese Brzenk, Ph.D. 
Northwestern University, 1957 


The international refugee problem has long commanded 
the attention of private and public institutions. As a re- 
sult of the compulsory movement of peoples, some form 
of aid has been necessary in the past to speed the resettle- 
ment and adjustment of the migrants in their new environ- 
ment. The influence of government aid in this process 
cannot be underestimated. The distribution of migrants, 
however, can appreciably affect any governmental attempts 
to resettle these people. It has been found that the concen- 
tration of migrants will deter absorption. The distribution 
of migrants and the factors which cause a concentration, 
therefore, have been the objects under investigation in this 
dissertation. 

The refugees under consideration have been the Poles 
who chose to resettle in Great Britain after their exile 
during World War II. Although a unique British govern- 
mental program directed the resettlement of Poles from 
1947 to 1949, many other factors were operative in the re- 
settlement process. The results of this study show a 
gradual concentration of Poles in the industrial areas of 
Britain where employment was available in industries 
which offered the highest wages. Within the cities, the 
concentration reflected the available housing which the 
Poles could finance. The initial concentration, therefore, 
was a result of centripetal forces which were economic 
rather than sociological. The attraction of Polish cultural 
institutions became an important influencing factor after 
the Poles established themselves economically. 

To illustrate the structure of this concentration and the 
factors which influenced it, two types of Polish communi- 
ties were examined. In addition, the effects of these com- 
munities were noted since they encouraged the continua- 
tion and intensification of the settlement centers. One of 
the two resulting types of communities was the hostel 
which was organized by the British government to alleviate 
the problem of housing the great influx of Poles. Hostel 
Checkendon, like many other hostels, fostered the growth 
of Polish community life because of its geographic unity 
and isolation from the British. The Polish community 
within a British city, for example the Leeds community, 
grew under conditions similar to those influencing the 
hostel. Although contacts with the British were more fre- 
quent in the cities, the Polish community which was shaped 
by economic forces continued to exist as long as the satis- 
faction of social needs could not be found in the British 
community. 

The slow assimilation of Poles will change and diminish 
the Polish communities in Britain. These communities, 
however, will not disappear as long as an influx of immi- 
grants from Poland continues. 
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Although this study was primarily concerned with the 
Polish immigrants in Great Britain, the findings with re- 
gard to resettlement can be applied to other groups. 

Since the future suggests the continuation of great move- 
ments of peoples, the British government’s attempts to 
care for large numbers may be used as reference to other 
plans. With the general knowledge of the factors which 
influence the resettlement of refugees, many minority- 
group problems can be avoided with a more rapid assimi- 
lation of immigrants. In addition, geographers will find 
that an understanding of this process will be advantageous 
in their attempts to interpret the composition of the cul- 
tural landscape which is affected by the resettlement of 
immigrants. 258 pages. $3.35. Mic 57-4733 


INDUSTRIAL STRUCTURE AND PATTERN OF 
THE WHEELING DISTRICT: ITS 
EVOLUTION AND DEVELOPMENT, 1840-1950 


(Publication No. 23,263) 


Margaret Berry Downs, Ph.D. 
University of Maryland, 1957 


Supervisor: Victor Roterus 


The Wheeling District, a one hundred year old indus- 
trial area, is an integral part of the Upper Ohio Valley. 
Centered on the main stem ofthe Ohio River, it is favored 
with terrace lands whose river access and level character 
in the generally dissected area of the Appalachian Plateau 
made it peculiarly well adapted to early settlement and 
industrial location. As a segment of the Upper Ohio Val- 
ley, the Wheeling Industrial District, although politically 
composed of parts of two states, has a basic geographic 
unity. The area is bound together by the river and the 
morphological, transportation, and settlement relation- 
ships associated with the presence of the river. 

Geographical and historical factors in the Wheeling In- 
dustrial District have combined to favor the development 
of manufacturing economy over other types of activities 
such as agriculture. The important factors encouraging 
the development of manufacturing have been first, avail- 
able terrace land sites for settlement and industry; sec- 
ond, near-by, easily recovered fuels; third, water trans- 
portation offering access to both materials and markets; 
and fourth, a strategic, historical, and geographical posi- 
tion between the established east and a developing west. 

Iron and steel products particularly found an advanta- 
geous home in the Wheeling District. The District pos- 
sessed an abundant supply of easily obtainable coal which 
was early used as fuel in the iron furnaces, and later as 
steam for the generation of low-cost power. Water trans- 
portation was available to bring coke from the Connells- 
ville area to the District, and later high volatile coal for 
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the by-product coke ovens that were established. For 
many years iron ore was brought up the river from the 
Missouri fields, but now it is obtained from the upper lakes 
region and in the future from the Labrador fields. Today 
short rail hauls from the lake ports for iron ore, in combi- 
nation with cheap coal, an abundant supply of water for 
cooling purposes, and water transportation to interior 
markets continue the initial advantages of the area for the 
production of steel. In spite of the movement of the steel 
industry to the west, the river still furnishes relatively 
cheap access to the regional market areas of the Ohio, 
Missouri, and Mississippi valleys. 

The gradual emergence of steel manufacturing as the 
basic support of the economy of the District left other in- 
dustries in the background. Such industries as the manu- 
facture of glass, pottery, and textiles exist in the area 
today because of (1) the presence of groups of European- 
born labor, skilled along certain lines; (2) the investment 
of family capital, or (3) advantages of an early start in 
certain specialized markets. However, these industries 
have never been sufficiently important to affect the domi- 
nating position of steel, although the marketing of their 
products outside the local or regional area provides some 
semblance of diversification to the manufacturing economy. 

Analysis of the development of the Wheeling Area shows 
that one-industry economy may operate to the disadvantage 
of a region in that it tends to vitiate citizen leadership, 
with little responsibility being taken for guiding the eco- 
nomic future of the area. In the Wheeling District, the 
domination of steel has created comparatively steady em- 
ployment. Wages are fairly high and living conditions 
relatively good, so that the people of the area have been 
more or less content with the “status quo.” Over the pe- 
riod of years, undue respect for the management of the 
dominant industry, and dependence on it for leadership in 
all community affairs have created a set pattern. This 
management, while it might not deliberately discourage 
new industries from coming into the area, has no reason 
to be interested in actively soliciting their entrance into 
the local labor market. 

The chief effects of concentrating the economic func- 
tions of the District in one industry have been to stunt the 
growth of the economy and arrest the development of a 
more diversified pattern. New industries have not been 
encouraged to take advantage of the physical and economic 
assets that the area offers. While other areas solicited in- 
dustry through organized and vigorous efforts of their 
citizens, the Wheeling District placed its future in the 
hands of the steel industry, and did not even consider the 
advantages of a more diversified economy. 

The Wheeling Area illustrates another generality con- 
cerning industrial development. This is that industrial 
expansion, even in an area endowed with favorable geo- 
graphic and economic advantages, does not take place auto- 
matically or inevitably, but must be supplemented by com- 
munity alertness, leadership and organization. The Wheel- 
ing District offers excellent opportunities for future ex- 
pansion along more diversified lines, but apparently only 
if the leaders and the people of the area will energetically 
develop them. 

The trends in the Upper Ohio Valley, of which the 
Wheeling District is a part, point to possibilities of growth 
and diversification particularly since World War II. The 
Ohio Valley is rapidly becoming diversified with the intro- 
duction and expansion of aluminum, chemical and petro- 





chemical industries in the area south of the Wheeling 
District. Post World War II trends show an increasing 
importance of these industries. The new industries enjoy 
the availability of a plentiful supply of raw materials in 
the form of salt, low-cost steam power based on a plenti- 
ful supply of coal, and cheap river transportation to large 
and conveniently located markets in the interior of the 
county. These advantages are present in the Wheeling 
District as elsewhere in the region, therefore these in- 
dustries are definite possibilities for expansion in the 
Wheeling area, particularly in the light of constantly ex- 
panding markets for the new products. 

The people of the District are now becoming more 
aware of the fact that true community leadership has been 
lacking, and that a new outlook is needed. Such agencies 
as the Ohio Valley Industrial Corporation, the Wheeling 
Planning Commission and various other civic groups are 
being increasingly supported by the citizens of the area. 

The Wheeling Industrial District has the necessary 
factors, geographic and economic, to seize the opportuni- 
ties offered by the movement of the aluminum, chemical, 
and petro-chemical industries into the Upper Ohio Valley, 
of which the Wheeling Area is a part. The District today 
possesses the same basic advantages in cheap fuel and 
cheap transportation which it has exploited for one hundred 
years. The continued development of the Ohio Valley of- 
fers a large and growing market for the area, while the 
river provides the road to the interior of the continent for 
an even greater market for the new products of a more 
diversified industrial economy. Terrace land sites along 
the river are limited, but sufficient industrial land still 
remains to accomodate a diversified economy. 

The Wheeling District is on the threshold of either slow 
stagnation and decline, or of new growth and vigor. The 
facts of economic geography will permit the latter, if the 
leadership of the District is determined to shake off its 
dependence on a one-industry economy. 

456 pages. $5.80. Mic 57-4734 


LAKE MICHIGAN TRAINFERRIES 
AND THEIR FREIGHT TRAFFIC 


(Publication No. 23,385) 


Thomas William Scott, Ph.D. 
University of Illinois, 1957 


This study appraises the present functions within North 
America’s transportation network of the system of train- 
ferries which originated at the Straits of Mackinac in 1888 
and approximated their present Lake Michigan operations 
by 1903. 

Late in the nineteenth century Michigan’s railroads 
faced disaster. The timber which they had exploited was 
gone, little other traffic had developed, and the high costs 
of conventional trans-shipment across Lake Michigan 
limited their western trade. But trainferries enabled 
them to handle east-west traffic one or two days faster 
than it moved via Chicago. This advantage brought traffic 
to Michigan’s ferry-operating lines and contributed to 
their present inclusion in North America’s leading rail- 
road systems. 

Seventeen large trainferries now operate the service 
all year with little concern for the weather. Their daily 
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cargoes averaging six hundred carloads provide significant 
traffic for the parent companies and for major connecting 
lines west of Lake Michigan. 

Using data provided by the operators, the writer has 
studied the ferries’ freight traffic for August, 1954, and 
has prepared origin and destination traffic maps for each 
of the ten leading commodities eastbound and seven west- 
bound, totalling 70 per cent of the 17,424 carloads carried. 
Further maps show participation of each state and Canadian 
province in commodity movements. 

More than three quarters of the trainferries’ trade de- 
veloped in the Great Lakes region between the Red River 
on the west and the Hudson River to the east. Salient fea- 
tures of the ferry trade were a two-way flow of manufac- 
tured goods between complementary zones of industry on 
either side of Lake Michigan; eastward movements of lum- 
ber, paper, and products of agriculture, and westward traf- 
fic in coal, salt, and chemicals. Activity was greatest 
close west of the lake, Wisconsin doing half again as much 
business as Michigan’s lower peninsula, more than Michi- 
gan and New York combined. The west and north shore 
ports, long benefitting from trainferry rates on eastern 
traffic, originated 24 per cent of analyzed eastward move- 
ments and terminated 20 per cent of the westward flow. 
But the three West Coast states and British Columbia ac- 
counted for 14 per cent of the trainferries’ business west 
of the lake; and, mainly owing to heavy lumber shipments, 
Oregon exceeded the northern peninsula of Michigan in 
importance to the ferry trade. The East Coast was con- 
siderably more important, with the seaboard states from 
Virginia through New England occasioning more than 40 
per cent of the commerce handled east of the lake. With 
traffic of such broad scope and substantial volume, the 
trainferries perform a significant service in America’s 
transportation network. 253 pages. $3.30. Mic 57-4735 


CHARACTERISTICS AND 
LOCATIONAL PROBLEMS OF 
PUERTO RICAN INDUSTRIALIZATION 


(Publication No. 23,548) 


Richard Vergon Smith, Ph.D. 
Northwestern University, 1957 


Puerto Rico’s industrialization program has been of 
major significance in the general improvement and diversi- 
fication of the Commonwealth’s economic life. Of particu- 
lar importance are the conditions influencing the distribu- 
tion of manufacturing industries. 

The densely populated tropical island of Puerto Rico is 
a land of many problems and relatively few natural advan- 
tages. Other than fertile but limited agricultural lands 
and the favorable climate, Puerto Rico has little apparent 
basis for a greatly intensified or expanded economic life. 
However, three positive aspects counteract the disadvan- 
tages. These are: (1) a capable and energetic people, (2) 
a progressive and enlightened government, and (3) a dy- 
namic spirit which has stimulated remarkable advances. 





These have led to the expansion of essential services and 
the creation of a relatively sound basis for economic de- 
velopment. 

Some generalizations can be applied to the increasingly 
diverse types of manufacturing plants established since 
1948. Most can be classified under the heading of “light” 
industry, which depends on skilled and relatively cheap 
handwork in either the assembly of parts, the hand or ma- 
chine sewing of garments, or other similar activities 
wherein labor is a considerable element in the cost of pro- 
duction. Such enterprises mainly process materials im- 
ported from the United State’s mainland, to which the com- 
pleted articles are returned. Other types of industries 
are limited to agricultural processing plants, oil refin- 
eries, cement plants, iron foundries, and other types. 
Since the establishment of the government’s aids-to- 
industry program in 1948, more than 400 new plants have 
provided over 33,000 new industrial jobs. 

For most of the new “footloose” industries production 
costs vary little throughout the island. Hence, the loca- 
tion of many new industries has been a result of the follow- 
ing three factors: (1) personal desires of the industrialist, 
(2) labor supply, and (3) the availability of suitable build- 
ings. The main considerations in plant location have re- 
sulted from the time of location and the pattern of labor 
availability then current, available buildings, and the pref- 
erence of the continental management for the advantages 
obtained in the San Juan area. The locational pattern re- 
flects these conditions. The Metropolitan San Juan area 
and its tributary one-hour zone have provided the sites 
for most new industries. Secondary centers are in the 
smaller urban centers, particularly Ponce, Mayaguez, and 
Arecibo. Future patterns of industrial location largely de- 
pend upon a solution to the problem of the virtues of in- 
dustrial concentration versus dispersion, 

Greater industrial dispersion should start with the 
balancing of the San Juan area by another primary center, 
for example, Ponce, the second largest city and the second 
port. Ponce, important also as an agricultural and com- 
mercial center, has proven satisfactory for many indus- 
trial activities, including leather, textiles, electronics, 
paper, and confectionary. Ponce possesses many of the 
facilities and services essential in an enlarged manufac- 
turing economy. The development of more suitable housing 
for continental personnel, a greater variety of such serv- 
ices as machine shops, increased school facilities for 
children of the continentals, and increased recreational 
facilities, may influence operators searching for a plant 
site. Ponce possesses both the advantages of a sizable ur- 
ban center and is without those disadvantages characteris- 
tic of the much larger center typified by the San Juan met- 
ropolitan area. 

The success of Puerto Rico’s industrialization program 
depends in part upon plant location. To date, this con- 
sideration has been somewhat haphazard. Future loca- 
tional patterns should depend upon the specific needs of 
each industrial type, the advisability of either concentra- 
tion or dispersion, the development of centralized indus- 
trial regions, and the further development of Ponce and 
the San Juan tributary area. 
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Previous investigations (Born, 1941; Clewell and Simon, 
1950; Ricker, 1953; Collins and Lee, 1956) have indicated 
that there are four primary factors responsible for the at- 
tenuation of seismic waves propagating through the earth. 
The factors are geometrical divergence, reflection at bed 
interfaces, scattering by inhomogenities, and internal 
friction. All of these factors may be frequency dependent. 
Measurements have generally been confined to the deter- 
mination of the effects of internal friction, assuming that 
losses due to reflection and scattering are small. From 
the knowledge of the geometry of the experiments, the at- 
tenuation due to geometrical divergence can be eliminated. 

Two general types of internal friction have been recog- 
nized in solids. The first is associated with a non-linear 
stress-strain relation. In this case the amount of energy 
converted to heat depends upon the area within the hystere- 
Sis loop in the stress-strain diagram. Since this is a con- 
stant for each cycle, the amount of attenuation is propor- 
tional to the frequency. The second type of loss is asso- 
ciated with the viscous nature of solids. The stress-strain 
curve is assumed to be linear in this case, and the losses 
are assumed proportional to the square of the particle 
velocity. One of the simplest viscoelastic theories, the 
Voigt model of a solid, assumes that the stress is the sum 
of two terms depending on the strain and rate of strain. In 
this case the attenuation is proportional to the square of 
the frequency. Laboratory measurements on earth ma- 
terials have indicated that the attenuation is roughly a 
linear function of the frequency, although Born found the 
presence of moisture contributed a loss proportional to the 
square of the frequency. Field experiments conducted by 
Collins and Lee on the Homewood sandstone showed the at- 
tenuation to be a linear function of the frequency. On the 
other hand, Ricker found the attenuation to be proportional 
to the square of the frequency in the Pierre shale. The 
present investigation was designed to contribute additional 
information on the attenuation vs. frequency characteris- 
tics of earth materials by field experiments. 

Seismic waves from impacts applied vertically to the 
surface of the ground were recorded by sets of three 
orthogonally-oriented seismometers at intervals of two 
and one-half feet over a distance of 180 feet. The primary 
portion of the energy was identified as of the Rayleigh 
type. The magnitudes of Fourier transforms of the re- 
corded pulses were evaluated by means of harmonic analy- 
ses performed on a photomechanical wave analyzer con- 
structed for this purpose. It is shown that the relation be- 
tween the magnitudes of the Fourier transform, F(W:r), 
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and the harmonic amplitude, Cn, is F(w:r) = eC, where 


T is the period of the harmonic analysis. 

The attenuation factor,@, was determined as a function 
of frequency assuming an annular divergence of the energy. 
It can be expressed by the relation @ = 49 x 10 °f* over 
the frequency range 40 to 160 cps. The most consistent 
data were obtained for the vertical components where in- 
terference effects were the smallest. The data from the 
horizontal components are consistent with these results, 
although their scatter preclude any definite conclusions. 
Since 80% of the total energy of the pulse appears on the 
vertical component, conclusions reached on this component 
are believed representative of the total energy. The fre- 
quency dependence of the attenuation factor agrees with 
the experimental results of Ricker (1953) in the Pierre 
Shale, and hence, with the Voigt model of a solid. 
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GEOLOGY OF THE 
MARCONA IRON DEPOSITS, PERU 


(Publication No. 23,225) 


Frank William Atchley, Ph.D. 
Stanford University, 1956 


The Marcona iron deposits in Southwestern Peru are 
eight miles inland from the coast and at 2600 feet eleva- 
tion. Eight major deposits and 35-40 minor deposits form 
a district of 40 square miles. Magnetic anomalies sug- 
gest additional subsurface orebodies. The potential re- 
serves are in the order of a billion tons. 

Geomorphically the area is classic; the orebodies crop 
out on the upper level surface of a marine terraced Coastal 
Cordillera. At least 20 marine terraces can be distin- 
guished between sea level and the elevation of the deposits. 
The climate is unique, with an average annual rainfall of 
.05-.08 inches, yet often a 100 percent humidity from 
dense fogs. Strong winds blow almost constantly, and wind 
erosion and deposition are now the dominant processes 
modifying the terrain. — 

Regionally, the gross geologic structure is a discordant 
batholithic intrusion cutting a homocline of Paleozoic 
strata. All of the iron deposits are found in Paleozoic 
strata, which are meta-sedimentary rocks and meta- 
volcanics. 

The ore deposits lie in northwest-trending zones 
parallel to regional transverse faulting. The major de- 
posits correspond to large magnetic anomalies, and lie in 
the westernmost zone nearest the intrusion. However, the 
orebodies strike outward from the intrusions and are 
aligned more or less perpendicular to the trend of the 
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zones. Most of the orebodies are crudely conformable 
with enclosing strata. Minor post-ore intrusions cut many 
of the orebodies, producing complex structures. 

Three general types of primary iron deposits are found: 
(1) massive magnetite bodies in limestone and hornfels 
host rock; (2) well-bedded disseminated magnetite bodies 
in metamorphosed tuffaceous wackes; and (3) massive 
specular hematite with quartz. No sedimentary “iron for- 
mation” is recognized. : 

Strong leaching and oxidation has resulted in vertical 
zoning of orebodies: from the surface downward, a leached 
zone, a sulphate zone, a transition zone, and a sulphide 
zone. 

Leached zone ore is dominantly massive porous martite, 
averaging 62.7 percent iron and .17 percent sulphur. The 
sulphate zone averages 20 feet thick and begins at a depth 
of 65-70 feet, reflecting an ancient water table level. The 
ore is granular and massive martite with sulphate gangue. 
Fourteen different sulphate minerals have been identified, 
of which jarosite, botyrogen, and amarantite are the most 
abundant. The transition zone, 85 to 115 feet, grades from 
sulphated ore to primary ore in depth and is characterized 
by partly oxidized pyrite and magnetite and altered sili- 
cates. Sulphide zone ore is composed chiefly of magnetite 
with 1-5 percent pyrite and 5-15 percent actinolite; it 
averages 57-58 percent iron and 2-3 percent sulphur. The 
oxidation of magnetite to martite is entirely of superficial 
origin and is directly related to acid solutions and the dis- 
solution of pyrite. 

Ore genesis is believed to be by low temperature se- 
lective replacement of calcareous strata, chiefly lime- 
stone; replacement and dissemination in tuffaceous wackes; 
and deposition in enlarged fissure veins. The ultimate 
origin of the iron is probably from ascending juvenile so- 
lutions which are related to igneous activity at depth. 
There is a regional relationship between the iron deposits 
and plutonic bodies, but they are not typical contact meta- 
morphic deposits. The diagnostic contact silicate minerals, 
such as garnet, hedenbergite, iron epidote, and wollastonite, 
are not found, and many of the deposits are at least five 
_ miles from plutonic bodies. Ancient regional faulting is 
probably the dominant structural control of ore introduc- 
tion. There has been recurrent movement on these faults. 
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WALL ROCK ALTERATION IN THE 
COCHITI MINING DISTRICT, NEW MEXICO 


(Publication No. 24,550) 


Wayne Miley Bundy, Ph.D. 
Indiana University, 1957 


Hydrothermally altered igneous rocks of intermediate 
composition (mainly andesite and monzonite) are asso- 
ciated with epithermal gold and silver-bearing quartz 
veins. Although two stages of quartz veins are present, 
economic mineralization is limited to the first stage. 

Hydrothermal alteration zones, present in the host rock, 
have been named relative to the clay minerals present in 
the greatest abundance. These zones from the vein out- 
ward are: 

1. dickite. 





2. illite-kaolinite. 

3. vermiculite-halloysite. 

4. montmorillonite-chlorite. 

A generalized paragenetic sequence of the clay min- 
erals is as follows: 

1. chlorite. | 

- montmorillonite. 
- vermiculite. 

. halloysite. 

. illite. 

. kaolinite. 

- dickite. 

Magnesium-rich chlorite occurs in the greatest abun- 
dance. Iron-rich chlorites are limited to the fringe areas 
of alteration. Montmorillonites become progressively 
richer in calcium in a veinward direction; this generali- 
zation is corroborated by chemical analyses. IMlite is 
present as a 1Md (1-layer monoclinic disordered) poly- 
morph. The order of stability of 1:1 clay minerals from 
the vein outward is dickite, kaolinite, and halloysite. 

Base exchange, with resultant mixed-layer clay min- 
erals as intermediate phases, is an important mechanism 
for transitions between 2:1 clay minerals. Transforma- 
tion from 2:1 to 1:1 clay minerals has involved, at least 
partially, selective solution and recrystallization, with 
amorphous aluminum silicate (allophane) as an interme- 
diate phase. 

An approximate order of stability of the primary min- 
erals has been determined as follows: 

1. pyroxene 

- hornblende 

. biotite 

. plagioclase 

- apatite 

. orthoclase 

« quartz 
Ferromagnesian constituents have altered largely to 
chlorite, montmorillonite, epidote, and ilmenite. Plagio- 
clase alteration is mainly montmorillonite, illite, and epi- 
dote, whereas orthoclase changes to illite and kaolinite. 
The end products of intense alteration are apparently 
dickite and quartz. 

Chemical analyses of the altered rocks indicate a gen- 
eral veinward decrease in basic cations. Acidic ions show 
a marked increase. Analyses of relatively pure illites 
show a general decrease in basic ions toward the vein. 
Veinward decrease in K/Na, K/Mg, K/Ca ratios indicate 
that sodium, magnesium, and calcium have substituted for 
potassium. Parallel trends of iron and sodium are indica- 
tive of contemporaneous substitution in illite. 

A review of both synthesis experiments and field ob- 
servations indicates that the clay mineral sequence cor- 
responds to an approximate time trend in pH: 


alkaline —+» alkaline —»alkaline —»acid——palkaline —+» 
acid——pacid 
chlorite—-»+montmorillonite-»vermiculite—phalloysite-—»illite 
—» kaolinite-»dickite 


Because of the chemical trends, veinward increase in 
aluminum and decrease in silicon, it is suggested that the 
range in pH of the altering solutions probably did not ex- 
tend beyond 4 to 10. 

The two stages of alteration, which were operative in 
the Cochiti district, acted as acid-alkaline fronts. Asa 
result of previous leaching the second stage solutions were 
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most acid, and produced the intense alteration clay min- 
erals, dickite, kaolinite, and illite. 

Increasing intensity of wall rock alteration is regarded 
as a guide to quartz veins and possible economic minerali- 
zation. Although the most intense alteration zones are not 
associated in time with economic mineralization, a spatial 
association exists. 
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GEOLOGY OF THE CENTRAL MINERAL RANGE, 
BEAVER COUNTY, UTAH 


(Publication No. 24,375) 


Fred Nelson Earll, Ph.D. 
University of Utah, 1957 


Chairman: F, W. Christiansen 


The subject area covers approximately 250 square 
miles, which includes the central portion of the Mineral 
Range, an elongate belt of rugged mountains located in the 
eastern third of Beaver County, Utah. In gross detail, the 
range is formed of a large granite pluton, which is flanked 
by Paleozoic and Mesozoic sediments on the south, and 
lower Paleozoic sediments on the north. Mesozoic sedi- 
mentary rocks crop out on the east and west flanks, and a 
belt of Precambrian metamorphic rocks are exposed along 
the west side. The area is bounded by Beaver Valley on 
the east, Milford Valley on the west, Hot Springs Canyon 
on the north, and by Utah State Highway 21 on the south. 
Boundary lines have been drawn to include a standard fif- 
teen minute quadrangle except for a small additional area 
north of Highway 21 on the south. 

Stratified rocks, exposed within the mapped area, in- 
clude from the base to the top: 3,000 feet of Precambrian 
gneiss, schist, and metaigneous rocks; 3,000 feet of lower 
Paleozoic limestone and dolomites; 1,000 feet of Missis- 
sippian limestones referred to the Topache formation; the 
Permian Coconino and Kaibab formations aggregating al- 
most 2,000 feet; the Triassic Moenkopi.group some 2,000 
feet in thickness; the Jurassic Navajo sandstone and Car- 
mel limestone with an aggregate thickness of roughly 2,000 
feet, the Cretaceous Claron (?) conglomerate; and Quater- 
nary deposits of Bonneville age which are exposed on the 
western flanks of the range. 

Unconformities are recognized above the Precambrian; 
at the base of the Mississippian; at the base of the Permian 
and; at the base and at the top of the Cretaceous. Two 
stages of faulting are recognized in late Cretaceous or 
early Tertiary time associated with the Laramide orogeny. 

Igneous rocks include the Mineral Range pluton; the 
small Lincoln stock and numberous related bodies; ande- 
site, aplite, and pegmatite dikes; large granite sills; a 
northern rhyolitic volcanic series; and a southern volcanic 
series composed of basal andesites, grading into quartz 
latites, and capped by basalt. 

Emplacement of the Mineral Range pluton is believed 
to have occurred in late Cretaceous or early Tertiary 
time. The body is remarkably homogenous, throughout its 
central part, being composed of coarse grained granite 
which is characterized by a marked deficiency in the nor- 
mal ferro-magnesian components and calcium. The west- 
ern margin of the body, however, has a gradational contact 





with the Precambrian rocks which forms a linear belt of 
ferro-magnesian rich rock. The southern volcanics post- 
date folding and initial fault movements, and pre-date the 
second stage of faulting. The northern, late Tertiary vol- 
canics, post-date uplift of the range and pre-date the 
Pleistocene Lake Bonneville. 

At the present writing, mining activity is at a near 
standstill throughout the range. In past years, however, 
the area supported four mining districts: the Bradshaw, 
Lincoln, Granite, and North Granite districts, the last two 
of which are treated as a unit in the present report. De- 
posits mined were complex ores of gold, silver, lead, and 
copper, with some tungsten being mined during the late 
war years. The Bradshaw district, largest producing 
district of the range, has a total production record of 
11,000 tons valued at approximately $305,000.00, two- 
thirds of this gross being recovered in gold and silver 
values. Production of the Lincoln district is over 7,000 
tons valued at $161,000.00, more than half of which was in 
lead and silver values. The Granite and North Granite 
have produced 948 tons of base and precious metal ores 
valued at $50,000.00, again largely in gold and silver. 
Tungsten production, begun during the war years, was 
largely from two mines in the Granite'district. Total tung- 
sten production of all districts was 1,182 tons, valued at 
$20,000.00. Beryllium ore has recently been discovered 
at the Miller Mine, and development work is currently in 
progress. 

Other deposits of economic importance that have been 
exploited include pumice, perlite, and some building and 
decorational stone. Large reserves of pumice and perlite 
are available in the northern volcanic area, but market 
conditions have retarded development to a large degree. 
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PLEISTOCENE TERRACES IN THE 
UPPER WHITEWATER DRAINAGE BASIN, 
SOUTHEASTERN INDIANA 


(Publication No. 23,741) 


Ansel Miller Gooding, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Sherwood D, Tuttle 


Stream terraces in general are discussed, and criteria 
for recognizing genetic types of stream terraces are 
summarized. 

The Pleistocene terraces in the upper Whitewater 
drainage basin, southeastern Indiana, are mapped and cor- 
related, and a sequence of five, and probably six, terrace 
levels is established. The terrace levels are related 
chronologically to till sheets, end moraines, and inter- 
calated glacio-fluvial deposits in the drainage basin. The 
Pleistocene history of the area is interpreted, and is com- 
pared and related with Pleistocene events, as presented 
by other workers, in adjacent areas in Indiana and Ohio. 

Terraces were mapped from aerial photos studied 
stereoscopically. Correlation of terraces, to establish 
terrace levels, was done by directly following-out closely 
spaced remnants on aerial photos and in the field; by com- 
paring channel markings and other features on terrace 
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treads, as seen on aerial photos; by studying the terrace 
soils and their parent materials, especially the nature and 
thickness of loess mantles; by determining elevations on 
terrace treads; and by studying the lithology and internal 
structures of the glacio-fluvial material where exposed in 
cross-section. 

The oldest drift recognized in the drainage basin is of 
Tlinoian Age. It appears to be restricted to the present 
uplands on what must have been a gently rolling bedrock 
surface with shallow valleys. The oldest terrace level 
(No.1) is on outwash deposited in shallow valleys cut into 
Illinoian till, and formed during the melting of Dlinoian ice. 

Most of the bedrock valleys of the East and West Forks 
of the Whitewater River were cut to their present depth 
between Illinoian time and the time of advance of the earli- 
est Wisconsinan ice sheet (Shelbyville ?). The earliest 
Wisconsinan ice advance into the drainage basin (called 
Wisconsinan “ A”) was accompanied by the formation of a 
valley train, the surface of which is terrace level No.2. 
The valley train was largely excavated following the melt- 
ing of Wisconsinan ‘ A” ice. 

The next ice advance, Wisconsinan *B” (Champaign ?), 
was also accompanied by the formation of a valley train, 
the surface of which is terrace level No.3. Only shallow 
dissection occurred following the melting of this ice and 
before the advance of Wisconsinan “C” ice (Bloomington 
?). No valley train was formed in the Whitewater basin 
with the advance of Wisconsinan “C” ice because the ice 
margin just reached the headwaters of the basin. Terrace 
levels No.4 and No.5 head in the Bloomington “morainic 
complex” and are scour surfaces cut on bedrock and older 
drift. The “boulder belt” associated with Leverett’s 
Bloomington “morainic complex” is interpreted as a “lag” 
concentration of boulders in an area of scoured till. 

Ice blocks buried in Wisconsinan * A” outwash remained 
frozen until after the melting of Wisconsinan “C” ice, as 
shown by kettles which lie on the scarp between terrace 
levels No.4 and levels No.3 and No.2. This, and the absence 
of a soil in the Wisconsinan sequence indicate that the time 
intervals between the successive fluctuations of the Wis- 
consinan ice in the Whitewater drainage basin were both 
short and cold. 

The present soil discontinuity (Russell-Miami) between 
the areas of Wisconsinan “A” and Wisconsinan *B?” tills 
respectively does not indicate a significant time interval 
between these two tills. The greater depth of leaching of 
Russell soils is directly related to the greater thickness 
of the loess mantle in the area of Wisconsinan * A” till. 
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THE STRATIGRAPHY OF THE TRINITY GROUP 
IN SOUTHEASTERN OKLAHOMA, 
SOUTHWESTERN ARKANSAS AND 

NORTHEASTERN TEXAS 


(Publication No. 22,539) 


Paul Harry Nichols, Ph.D. 
Rutgers University, 1957 


This study deals with the stratal correlations, genetic 
relationships and facies of the Trinity group (Comanchean) 
in southeastern Oklahoma, southwestern Arkansas and 





northeastern Texas. The literature is examined in an at- 
tempt to establish a valid nomenclature applicable to the 
rock units studied. The problem of synonymy and homon- 
ymy is presented in detail with suggested emendations. 

The outcropping strata are measured and sampled in 
considerable detail and the data obtained presented on an 
areal geologic map and two cross-sections. The bore 
samples of numerous oil-tests are examined and with the 
accompanying electric log traces are correlated with the 
outcropping strata as shown by several cross-sections. 
Correlation is effected by tracing recognized lithologic 
data to the outcrop thereby forming a lithologic grid. Su- 
perimposed on this grid are the faunal occurrences of 
Foraminifera, Ostracoda and Charophyta as well as the 
ammonite zones of central Texas. The various lithologic 
components and their included fossils are compared with 
recent Gulf Coast ecologic criteria. The coincidence of 
data in some cases strongly suggests related ecologic en- 
vironments in the Comanchean and Recent. Application of 
the Huttonian principle permits the separation of the 
Trinity strata into several facies thereby effecting paleo- 
geographic interpretation. 

The Trinity group was deposited in an expanding “basin” 
which was marked by periods of diminishing sedimenta- 
tion. A reduction in clastic influx in every case is repre- 
sented by a shoreward migration of the strand line. Con- 
versely, an increase in clastic influx is marked by a re- 
treat of the strand line despite the expanding nature of the 
depositional “basin.” The name “apparent regression” is 
suggested for such a phenomenon. Valid genetic divisions 
of the Trinity strata are suggested based upon the cyclic 
nature of sedimentation. This is considered the only basis 
for correct isopachous interpretation of the rock section. 
The related genetic intervals are isopachally presented as 
well as the net sand content. The term “areno-isopachous” 
is introduced for maps showing equal sand thickness. A 
distinctive pattern of areno-isopachal development is 
shown and supplemented with environmental criteria sug- 
gests several fluvial systems dominating sedimentation. 
These systems show a marked clockwise axial rotation in 
the progressively younger strata. 

The outcropping Trinity strata are equivalent to the 
sub-surface ‘Pine Island” shale, “James” limestone, 
Rodessa formation, “Massive” anhydrite, Glen Rose lime- 
stone, Paluxy formation and part of the Goodland lime- 
stone. Within the province of this study these strata ap- 
pear to have been deposited in the continental and transi- 
tional environments under the pronounced influence of 
terriginous clastic sedimentation. 
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GEOLOGY AND ORE DEPOSITS OF THE 
WHITEPINE AREA, TOMICHI MINING DISTRICT, 
GUNNISON COUNTY, COLORADO 


(Publication No. 22,632) 


Charles Sherwood Robinson, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor W. W. Longley 


The Tomichi mining district is on the western slope of 
the Continental Divide near the southern end of the Sawatch 
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Range in southeastern Gunnison County, Colorado. The 
most productive part of the Tomichi district was the White- 
pine area. It is estimated that since the discovery of ore 

in 1879 the area has produced approximately $7,000,000; 
principally in lead and zinc, with lesser amounts of silver, 
copper, and gold. 

Geologically, the Whitepine area is a faulted syncline of 
Paleozoic rocks that was intruded by Tertiary igneous 
rocks. The oldest rock of the area is the Silver Plume 
granite of pre-Cambrian age. Deposited upon this succes- 
sively were the Sawatch quartzite (Late Cambrian), Mani- 
tou dolomite (Early Ordovician), Harding quartzite (Middle 
Ordovician), Fremont dolomite (Late Ordovician), Chaffee 
formation (Late Devonian), Leadville limestone (Late Mis- 
sissippian), and Beldon shale (Late Pennsylvanian); a total 
thickness of about 1,450 feet. 

During the Laramide Revolution, the sedimentary rocks 
were folded into a broad northward plunging syncline, 
faulted, and intruded by a series of igneous rocks. The 
igneous rocks, in order of relative age from oldest to 
youngest, are: a rhyolite stock, the Princeton quartz mon- 
zonite batholith, quartz monzonite or quartz latite porphyry 
dikes, and rhyolite or pitchstone porphyry dikes. 

The ore deposits of the Whitepine area may be classified 
into replacement deposits, vein deposits, and contact meta- 
morphic deposits. The replacement deposits may be fur- 
ther subdivided into deposits along faults and bedded de- 
posits. Of the types of deposits, the most productive have 
been the replacement deposits along faults. The major re- 
placement deposits along faults are those of the Akron, 
Morning Star, and Victor mines. The ore deposits of these 
mines are in the foot wall of the Star fault; in the Akron 
mine in the Manitou dolomite and in the Morning Star and 
Victor mines in the Leadville limestone. The chief bedded 
replacement deposits are those of the Erie, North Star, and 
Tenderfoot mines. In the Erie mine the ore deposits are 
in the Leadville limestone at, or just below, its contact with 
the Belden shale. In the North Star and Tenderfoot mines 
the ore bodies are in the Manitou dolomite along the crest 
of an anticline and the trough of a syncline, respectively. 
The vein deposits occur in the Silver Plume granite, 
Princeton quartz monzonite, and Paleozoic sedimentary 
rocks. The only vein of commercial importance was that 
of the Spar Copper mine, which is in the Silver Plume 
granite. Contact metamorphic minerals are found chiefly 
in the top of the Leadville limestone in the vicinity of the 
Erie mine, and in the limestone of the Belden shale. Mag- 
netite is the only ore mineral and it was produced only 
from the Iron King mine. 

The replacement deposits consist, in general, of sphal- 
erite, galena, pyrite, and chalcopyrite in a gangue of silici- 
fied limestone or dolomite, quartz, and calcite. The veins, 
for the most part, consist of pyrite and quartz with only 
minor amounts of galena, sphalerite, and chalcopyrite. In 
both types of deposits gold is believed to be associated with 
the pyrite and sphalerite and silver with the galena. Oxi- 
dized ore was the chief product of the early mining. This 
ore consists of calamine, cerussite, smithsonite, or angle- 
site, or a combination of these minerals, in a gangue of 
siliceous limonite or silicified limestone or dolomite. 
dation did not extend, in most cases, for more than 150 
feet below the surface. 

The ore deposits are believed to be genetically related 
to the Princeton quartz monzonite batholith. Ore-bearing 
solutions derived from the cooling of magma are believed 


Oxi- 





to have migrated upwards along the pre-existing faults re- 
placing favorable zones in the sedimentary rocks, or de- 
positing quartz and ore minerals in open fissures in the 
igneous rocks. 288 pages. $3.70. Mic 57-4743 


RECONNAISSANCE GEOLOGY OF 
THE LEESBURG QUADRANGLE, 
LEMHI COUNTY, IDAHO 


(Publication No. 24,058) 


Philip Nelson Shockey, Ph.D. 
Cornell University, 1957 


The Idaho Bureau of Mines and Geology sponsored 
study of the Leesburg quadrangle as part of a comprehen- 
Sive investigation of the geology and mineral resources of 
the region about Salmon, Idaho. 

Upper Precambrian, Upper (?) Belt, metasediments 
about 35,000 feet thick outcrop over somewhat less than 
two-thirds of the quadrangle and are subdivided into phyl- 
lite and impure gray quartzite formations. The impure 
gray quartzite formation is unconformably overlain by 
white Ordovician Kinnikinic metaquartzite about 4000 feet 
thick. Precambrian sedimentary environments indicate a 
progressively shallowing Belt sea with a possible westerly 
sediment source. The Kinnikinic quartzite is a basal sand 
deposited during northeasterly transgression of a shallow 
Ordovician sea. The Precambrian rocks were warped 
during the pre-Middle Ordovician Skull Canyon Disturb- 
ance. In Late Mesozoic time, the Precambrian and Ordo- 
vician rocks were deformed into a reverse-faulted syn- 
clinorium trending approximately north 45° west. This 


_ synclinorium plunges gently to the southeast and may form 


the Lemhi Range. Subsequent to major deformation and 
accompanying dynamic metamorphism, apophyses of the 
Idaho batholith were emplaced. Field and petrographic 
studies indicate that considerable marginal portions of 
these apophyses are the product of igneous metamorphism. 
Alternate erosion and deposition in Tertiary times are 
represented by erosion surfaces and Early Tertiary con- 
glomerate, Challis volcanics, Tertiary lake beds, and Late 
Tertiary ash. These Tertiary formations are less ex- 
tensive than the pre-Tertiary formations. During Mid- 
Tertiary time, the Challis volcanics were warped into a 
broad gentle anticline trending about north 45° east. During 
the Pliocene epoch, an erosion surface of mature character 
was cut across the Late Tertiary ash and all older rocks. 
Available relief during erosion of this surface was less 
than either previously or since in the Cenozoic era. Quat- 
ernary deposits include pre-Wisconsin and Wisconsin 

drift, which are separated in time by an interval adequate 
for 1000 feet or more of canyon-cutting. 

Deposits of cobalt, copper, radioactive rare-earth ele- 
ments, gold, tungsten and lead-silver are present and 
range in age from Late Mesozoic to Mid-Tertiary. Gold 
placers are Wisconsin and younger. Opalized fossil wood 
is an important nonmetallic product of the quadrangle. 
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PRE-TERTIARY STRATIGRAPHY AND 
UPPER TRIASSIC PALEONTOLOGY OF 
THE UNION DISTRICT, 
SHOSHONE MOUNTAINS, NEVADA 


(Publication No. 23,218) 


Norman John Silberling, Ph.D. 
Stanford University, 1957 


The pre- Tertiary rocks of the Union district are ex- 
posed in an elongate belt extending south from the town of 
Ione for about 12 miles along the west flank of the Shoshone 
Mountains in the northwest part of Nye County, Nevada. 
Within this area a nearly complete sequence of formational 
units ranging from late Paleozoic to Middle Jurassic in age 
is exposed in the lower plate of the Shoshone thrust fault. 

The oldest rocks that can be included with certainty in 
the lower-plate sequence are assigned to the Pablo forma- 
tion of Permian (?) age. The base of this predominantly 
volcanic formation, in which three local members are 
recognized, is not exposed. Disconformably overlying the 
Pablo with little, if any, angular discordance is the Grants- 
ville formation, which includes a lower clastic member 
and an upper limestone member containing a marine in- 
vertebrate fauna of late Middle Triassic (Ladinian) age. 
The superjacent Luning formation of Late Triassic (Kar- 
nian) age rests with erosional disconformity on the Grants- 
ville formation and is lithologically comparable to it with 
a lower clastic member and an upper limestone member. 

The lower of the two distinct faunal assemblages in the 
Luning formation is correlated with the upper of the two 
subdivisions of the Tropites subbullatus zone recognized 
by J. P. Smith in the upper Karnian stage of Shasta County, 
California. The stratigraphically higher assemblage in the 
Luning formation, characterized by new species of Tro- 
pites, is also assigned to this zone. Consequently three 
subzones, the upper two of which are present in the Union 
district, are recognized in the Tropites subbullatus zone 
of the western United States. 

The Gabbs and Sunrise formations are not differentiated 
in the Union district, but two lithologic subdivisions are 
recognized in the discontinuous section corresponding to 
these two formations. The calcareous shale and limestone 
of the lower unit of the undifferentiated Gabbs and Sunrise 
formations gradationally overlies the limestone member 
of the Luning formation, and contains a lower Norian fauna 
several hundred feet above its base. The exposed section 
of the upper unit ranges in age from latest Triassic (Rhae- 
tian) to at least late Early Jurassic (Toarcian). Several 
hundred feet of strata assigned to the Dunlap formation 
conformably overlie the upper unit of the undifferentiated 
Gabbs and Sunrise formations. 

The strata of the lower-plate sequence dip more or less 
homoclinally toward the southeast, and their structural pat- 
tern is due primarily to normal faulting except in the 
southern part of the area where the undifferentiated Gabbs 
and Sunrise and Dunlap formations have been folded and 
overturned beneath the Shoshone thrust. The upper plate 
of the Shoshone thrust is composed exclusively of a thick, 
contorted section of Upper Triassic carbonate rocks rep- 
resenting a facies of the Luning formation different from 
that present in the lower plate. 

A thick unit of orthoquartzitic sandstone and an equally 
thick unit of dolomite, both of which are tentatively as- 
signed to the Cambrian, occupy a small area east of Ione. 











These units cannot be related to either plate of the 
Shoshone thrust. 

The species of Upper Triassic marine mollusks se- 
lected for description are those significant in defining the 
Karnian-Norian state boundary. A total of 21 species are 
described, assigned to the following genera: of ammonites, 
Klamathites, Palicites, Tropites, Tropiceltites ?, Guembe- 
lites, and Discophyllites; of nautiloids, Clydonautilus, 
Germanonautilus, and Phloioceras; and of pelecypods, 
Myophoria and Septocardia?. | 

314 pages. $4.05. Mic 57-4745 


























A GEOCHEMICAL STUDY OF 
THE DULUTH LOPOLITH 


(Publication No. 23,549) 


John LeMoyne Snyder, Ph.D. — 
Northwestern University, 1957 


The Duluth lopolith is a large mass of igneous rock 
which extends in a crescentic outcrop pattern, from the 
city of Duluth in Minnesota, approximately 160 miles ina 
northeasterly direction. It is composed to a large extent 
of basic rocks; gabbro, norite, troctolite, anorthosite, etc., 
but there are also considerable amounts of granophyre or 
“red rock,” particularly in the upper part. The lopolith is 
dipping to the southeast, beneath Lake Superior, and it is 
thought to have been intruded during the Middle Keweena- 
wan into an unconformity between the older Keewatin to 
Animikian formations, and the overlying Keweenawan flows. 

It has been compared with a number of other basic 
igneous intrusions to which it shows similarities in rock 
type and structure. Among these are the Bushveld com- 
plex, the Stillwater complex, the Skaergaard intrusion, and 
the Sudbury lopolith. Each of these is described in some 
detail. 

This study has been an attempt to determine the exist- 
ing trends in the distribution of a number of trace elements 
in three parts of the lopolith. Samples (made available by 
Bear Creek Mining Company) were taken at approximately 
half-mile intervals along two traverses perpendicular to 
the strike, one of which, the Main traverse, extended com- 
pletely across the lopolith. The other, or Kawishiwi trav- 
erse, extended from a sulfide-rich area at the base ap- 
proximately ten miles to the southeast, beyond which point 
there are no more outcrops for a number of miles. In 
addition, a group of samples from a three-square-mile 
area at the base were used. 

Sixty-two rock specimens, all basic in appearance, 
were crushed and separated into their constituent minerals 
with the aid of a Frantz isodynamic separator and the 
heavy liquids tetrabromethane and Clerici solution. Most 
of the samples consisted of over 50 percent plagioclase, 
with lesser amounts of clinopyroxene, olivine, orthopyrox- 
ene, magnetite, ilmenite, and others. The plagioclases, 
pyroxenes, and olivines were then spectrographically 
analyzed; the pyroxenes and olivines for Fe, MgO, CaO, 
MnO, NiO, CoO, CuO, ZrOz, TiOz, Cr2QOs, V2Os3, and 
Sc2O3; and the plagioclases for Fe, MgO, CaO, MnO, NiO, 
CoO, CuO, TiOz, NazO, and K2O. Only the plagioclases 
from the two traverses were analyzed, as those from the 
area at the base were too badly sericitized. 
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In the Main traverse most of the elements showed con- 
siderable local variation in amount, but no over-all trend. 
This variation was usually greater near the top. In the 
olivines from the Kawishiwi traverse, however, FeO 
showed a steady upward decrease, which was compensated 
for by a corresponding increase in MgO. This is just the 
opposite of what has been found in such bodies as the Still- 
water complex and Skaergaard intrusion. These phenomena 
are thought to be the result of multiple injection from a dif- 
ferentiating magma source. In the area of the Kawishiwi 
traverse, each magmatic surge was immediately beneath 
its predecessor. Hence, the apparent reversal of differ- 
entiation trend. 

The distribution of FeO, MgO, MnO, CoO, CuO, and 
ZrO2 in these rocks can be explained on the basis of the 
charges, ionic radii, and electronegativities of their re- 
spective cations. The distribution of nickel, however, is 
unpredictable on these bases, and it is suggested that some 
additional factor, such as van der Waals forces or the for- 
mation of complexes, may play a part. 

190 pages. $2.50. Mic 57-4746 


GEOLOGY OF CENTRAL 
MIDDLE PARK, COLORADO 


(Publication No. 22,640) 


Oscar William Tollefson, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Warren O, Thompson 


The area discussed in this report consists of approxi- 
mately 150 square miles and lies in the north-central part 
of Middle Park, Colorado. The study was undertaken to 
work out details in the geologic history of the Middle Park 
area heretofore known only in a general way. 

Sandstone and shale of the Morrison formation of Upper 
Jurassic age are the oldest sedimentary rocks of the area. 
They lie unconformably on the deeply-weathered, pre- 
Cambrian granite on the east slope of Byers Ridge. This 
ridge is a segment of the Ancestral Rockies. 

The Dakota, Benton, Niobrara, and Pierre formations 
of Upper Cretaceous age lie successively above the Morri- 
son formation. The composition of these Upper Cretaceous 
formations is similar to, but the thickness is less than that 
of the corresponding Upper Cretaceous formations east of 
the Front Range. The thinness of these formations in the 
Middle Park area is believed to reflect an influence of the 
Ancestral Rockies. 

The rocks of the Middle Park formation constitute at 
least 90 percent of the surface rocks of central Middle 
Park. These rocks consist dominantly of coarse to 
medium-grained arkosic sandstone. The nature of the beds 
indicates that the sediments were deposited as a series of 
coalescing, alluvial fans. The Middle Park formation is 
late Upper Cretaceous-Paleocene in age. 

Pyroclastic material is common in the central Middle 
Park area. The basal 755 feet of the Middle Park forma- 
tion consists of pyroclastics, some of which are andesitic 
in composition, whose source area lay to the northeast, 
probably somewhere between the Mt. Albion stock and 
Specimen Mountain. These pyroclastics are late Upper 





Cretaceous in age. Similar appearing pyroclastics occur 
around and northwest from Elk Mountain. These pyro- 
Clastics lie unconformably on the Middle Park formation, 
are probably Upper Eocene in age, and were derived from 
the western end of the Rabbit Ears Range. 

Small erosional remnants of basalt, of probable Mio- 
cene age, occur in and around Elk Mountain. 

In addition to being a part of the large Middle Park 
basin, the central Middle Park area contains four major 
structures. (1) The Hot Sulphur Springs syncline, anasym- 
metrical, northwest-plunging syncline, is the most obvious 
structure of the area. A ridge of pyroclastic material at 
the base of the Middle Park formation clearly outlines the 
structure. (2) The trace of the Byers Ridge thrust fault 
lies along the southwest edge of Byers Ridge. Pre- 
Cambrian granite has been thrust over the Jurassic and 
Cretaceous formations and over a part of the Middle Park 
formation. (3) The Mt. Bross fault is a high-angle fault 
which probably cuts the overthrust sheet of the Byers 
Ridge fault. (4) The Hot Sulphur Springs fault is a short 
strike-slip fault which has offset the Dakota and basal 
Middle Park ridges about 1200 feet. This fault is also be- 
lieved to be bottomed by the Byers Ridge thrust fault. 

The present rugged topography of Middle Park is due 
largely to erosion since about mid-Pliocene time, when 
the Colorado River is believed to have begun as a super- 
posed, through-flowing stream. Physiographic features 
like hogback ridges and watergaps abound. Throughout 
Middle Park many topographic features clearly reflect that 
erosion has been largely controlled by structures, some of 
which developed in early Eocene time. 

: 167 pages. $2.20. Mic 57-4747 


STRATIGRAPHY OF THE ALLEGHENY SERIES 
IN THE CLEARFIELD BASIN 
(PARTS I AND II) 


(Publication No. 24,363) 
Eugene Griffin Williams, Ph.D. 
The Pennsylvania State University, 1957 


Detailed stratigraphic studies of the Allegheny series 


_in the Clearfield coal basin of Pennsylvania have been un- 


dertaken in order to establish the rock succession and the 
tectonics and environments of sedimentation. Additional 
work on the Clarion formation in the Brookville basin has 
provided a basis for regional correlations of Lower Al- 
legheny rocks. The investigation consisted of measure- 
ment and description of sections obtained mostly from 
strip mines and paleontological and petrographical analy- 
ses of selected samples in the laboratory. 

The Allegheny rocks of the Clearfield basin have been 
subdivided into cycles for the purposes of description and 
correlation. Each cycle is further divided into recogniz- 
able members, the base of the coal being used as the 
boundary of the cycle. Nine cycles are recognized in the 
Allegheny series of the Clearfield basin, and these have 
been separated into the Clarion, Kittanning and Freeport 
cyclic groups. Criteria for identifying each cycle or group 
of cycles are presented. 

Zonation of the invertebrate fossils, both within and 
between cycles, has been established. Eight fossil zones, 
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which are traceable throughout most of the Clearfield 
basin, and in some cases to adjacent basins, have been 
recognized. These zones are invaluable for local and re- 
gional correlations as well as for environmental interpre- 
tations. 

Petrographic analyses of selected samples of all rock 
types, except coal, have provided a basis for rock classi- 
fication and environmental and tectonic interpretations. 
Attempts to use petrographic methods for correlative pur- 
poses were, in general, not successful. 

Based on lithologic and faunal comparisons, regional 
correlations have been made to other areas. Comparisons 
of the Clearfield sections and those established by Stout 
(1931) in Eastern Ohio are markedly similar in many re- 
spects, which gives support to the regional correlations. 
Comparisons of the Lower Allegheny and Upper Pottsville 
rocks of the Clearfield basin with corresponding sections 
in Maryland and at Brookville, have led to the conclusion 





that the valuable refractory fire clays of the Clearfield re- 
gion lie within the Clarion formation. 

Based primarily on the observed field relations of the 
Allegheny rocks, their fossil content and petrography, cer- 
tain tectonic and environmental interpretations have been 
made. It is postulated that the Clarion cycles contain pre- 
dominantly marine members, the Kittanning cycles both 
marine and continental members, and the Freeport cycles 
only continental or fresh water members. It is believed 
that the Allegheny cycles are formed by transgressions 
and regressions of the sea, produced by variations in the 
rates of tectonic subsidence. Local variations, mainly 
confined to the sandstone member of the cycle, are not 
tectonically controlled. Decreasing rates and amounts of 
tectonic subsidence were postulated to account for the 
progressive change from marine cycles in the Lower Al- 
legheny to fresh water ones in the Upper Allegheny. 

568 pages. $7.20. Mic 57-4748 
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A STUDY ON THE PHYSIOLOGY OF 
ASCARIS SUIS AND PARASCARIS EQUORUM 
(Publication No. 24,053) 


Mohammad Zarif Durrani, Ph.D. 
Cornell University, 1957 








A study on the physiology of the digestive system and 
the oxidative metabolism of Ascaris suis (Ascaris lumbri- 
coides Var. suis) and Parascaris equorum was made. 

Inorganic microelements present in the intestines of 
these parasites were determined quantitatively, using bi- 
ological methods. Aspergillus niger was used as test or- 
ganism. The amounts of microelements found in the in- 
testines of these parasites is as follows. 

Ascaris suis, Mg. 13, Zn 3.33, Cu 1.5, K20 150, P205 
900, Mo 0.0002 microgrammes per one gramme weight of 
Ascaris. | 

Parascaris equorum, Mg 1, Zn 3.06, Cu 10, K20 120, 
P205 300, Mo 0.001 microgramme per one gramme weight 
of Ascaris. 

Amylolytic, lipolytic and proteolytic enzymes were ex- 
tracted from the intestines of Ascaris suis and Parascaris 
equorum, in 50% glycerine. 

The optimum PH for the amylolytic enzymes from the 
intestines of Ascaris suis was found to be PH. 8.4. The 
effect of various salts on the activity of these enzymes was 
studied. Sodium bicarbonate and sodium biphosphate 
strongly activated the amylolytic enzymes. 

The optimum PH. for the lipolytic enzymes extracted 
from the intestines of Ascaris suis and Parascaris equo- 
rum, was PH. 7.5. The lipolytic enzymes from Ascaris. 
Suis were more active in the splitting of olive oil than 
those of the Parascaris equorum. 

A quantitative study of the lipolytic enzymes from the 
intestines of Ascaris suis and Parascaris equorum, 






































was made and it was determined that the enzymes from 

one gramme weight Ascaris suis were able to produce 

0.85 m.1l. of normal acid from olive oil in 44 hours of in- 
cubation at 37 C. while the lipolytic enzymes of Parascaris 
equorum were able to produce 0.25 m.1l. of normal acid from 
Olive oil in 44 hours. 





A study of the digestion of various proteins by the 
proteolytic enzymes extracted from the intestines of As- 
caris suis and Parascaris equorum was made. The pro- 
teolytic enzymes extracted from Ascaris suis were more 
active than those of Parascaris equorum. The optimum 
PH for the activity of these enzymes was PH. 5.5. 

The oxygen uptake of the whole worm, muscle pulp and 
eggs were studied using Warburgs open type manometer. 
The oxygen uptake of Ascaris suis as a whole was 68.3 UL, 
and of Parascaris equorum, 114.0 UL, per gramme wet 
weight of the worm in one hour at 39 C, in physiological 
saline. The oxygen uptake of the muscle pulp of Ascaris 
suis was 2.8 UL, and of Parascaris equorum 2.3 UL per 
mg. wet weight of worm in one hour at 39 C. The oxygen 
uptake of 1000 mature eggs of Ascaris suis was 65.1 UL. 
in one hour at 39 C. 108 pages. $2.00. Mic 57-4749 
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A NURSING CURRICULUM 
AND ATTITUDE CHANGES 


(Publication No. 23,757) 


Nancy Sittig Jordison, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Lloyd L, Lovell 


This study was designed to discover whether a nursing 
curriculum leads to desirable changes in attitudes of 
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sensitivity in interpersonal relations and of a positive ap- 
proach to child-rearing practices. 

Subjects were 149 nursing students in the freshman and 
senior years of the four-year program of the College of 
Nursing of the State University of Iowa.. Two hundred six- 
teen freshman and senior women in the Colleges of Liberal 
Arts and Commerce in the same University served as con- 
trol subjects. | 

All subjects responded to a questionnaire composed of 
the 28-item University of California F-Scale of Authori- 
tarianism and the Schaefer-Bell Parent Attitude Research 
Instrument, which consists of twenty-three 5-item scales 
concerning parent-child relationships. Nineteen are “path- 
ogenic” in the sense that high scores tend to indicate un- 
desirable attitudes toward child-rearing, as judged by 
skilled psychologists. Four scales are “rapport” scales, 
included in the instrument for purposes of face validity. 
Thus there were 24 scales in all. An additional score 
analyzed was that for the subtotal of all the PARI pathogenic 
scales. 

Composite scores (percentiles) on University of Iowa 
College Entrance Examinations were used to control, by 
the method of covariance, for differences with respect to 
intelligence since scores on both the F-Scale and the PARI 
have been shown, previously and in this study, to be re- 
lated to intelligence as measured by standard tests. Co- 
variance was also used to control for the variable “Mari-. 
tal Status” on five of the PARI subscale scores that showed 
Significant differences between married and unmarried 
groups. 

Analysis of variance revealed that, in general, there 
was confirmation of the hypothesis that the experiences 
associated with the nursing curriculum lead to a greater 
change in the direction of more accepting attitudes than do 
those associated with the non-nursing curricula. 

Scores for which there were significant differences 
favoring senior nurses were those of the F-Scale of Au- 
thoritarianism; PARI scales 4: Breaking the Will, 5: 
Martyrdom, 8: Strictness, 11: Deification of the Parent, 
12: Suppression of Aggression, 18: Suppression of Sex- 
uality, and 22: Acceleration of Development; and the sub- 
total of the PARI pathogenic scales. 

Of seven scales for which the test of interaction was 
non-significant, the magnitude of difference between fresh- 
man and senior groups was greater for nurses than for 
non-nurses on three; 7: Marital Conflict, 19: Ascendancy 
of the Mother, and 20: Intrusiveness. 

On two scales for which there was no observed inter- 
action there were non-significant changes favoring non- 
nurses as one group on scales 2: Fostering Dependency, 
and 13: Rejection of the Homemaking Role. The differ- 
ence between freshman and senior non-nurse groups was 
greater than that for the nurses on scale 2. For scale 13, 
however, the difference between freshman and senior 
nurses is greater than that for non-nurses. 

For scales 6: Fear of Harming the Baby and 9: Irri- 
tability, nurses scored significantly higher than non-nurses, 
and the difference between freshmen and seniors for non- 
nurses was greater than that for nurses. 

For scale 23: Dependency of the Mother, observed in- 
teraction was significant but differences at the freshman 
and senior levels were non-significant. 

In accounting for some of the results that were opposite 
to those hypothesized, it was noted that nurses may inter- 
pret certain items from the frame of reference of anurse’s 
fulfilling, perhaps even fostering, needs of her patients. 





A substudy was conducted to test the hypothesis that. 
greater change in the measured attitudes occurs in the 
latter, clinical portion of the nursing curriculum. One 
hundred twenty-six freshman and ninety-nine sophomore 
nurses were given the questionnaire. These scores were 
compared with those for senior nurses in the major study. 
Results were consistent with the hypothesis as stated and 
with the findings of the major portion of the thesis. 

138 pages. $2.00. Mic 57-4750 
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STUDIES ON THE SURVIVAL, GROWTH, 
AND DIFFERENTIATION OF 
EMBRYONIC TISSUE HOMOTRANSPLANTS 


(Publication No. 24,428) 


Alfonso Joseph Strano, Ph.D. 
The University of Oklahoma, 1957 


Major Professor: Walter Joel, M.D. 


It is accepted that mixed tumors must be derived from 
pleuripotential cells, but whether or not the nature of the 
stimulus is also a determining factor is unknown. This 
problem has a bearing on what forces influence the degree 
of differentiation of pleuripotential embryonic tissue. 

A total of 417 rats were used as host animals in this 
study. The animals were of three different age groups 
and of both sexes. 

The study was divided into three parts: 1) To deter- 
mine the site which would offer the most favorable condi- 
tions for successful transplantation. 2) To attempt to 
modify the proliferative capacity of transplants by condi- 
tioning the host animals. 3) To determine the maximal 
time that embryonic rat tissue will survive extra corpus. 

Part I. The results show that there is little difference 
between subcutaneous tissue and testes as a preferred 
site for transplantation. The peritoneal cavity proved to 
be a poor site for transplantation of embryonic tissue. 

Part II. Three hundred thirty-six rats were used in 
this part of the study. The animals were conditioned by 
parenteral administration of cortisone acetate, trypan 
blue, estradiole benzoate, and castration and pregnancy 
before and after receiving transplants kept extra corpus 
for varying lengths of time. | 

1) There is a great variation with which animals act 
as hosts for transplants. 

2) The sex of the host animal plays an important role 
in the success of the transplants. The male host offered 
a more suitable medium for the growth and differentia- 
tion of the transplants. | 

3) The androgens of the male increase the proliferative 
capacity of transplants, while the strogen, estradiole 
benzoate, decreases the proliferative capacity. The high 
estrogen titer of pregnancy is partially counterbalanced 
by other hormonal factors. 

4) Cortisone acetate and trypan blue conditioning of the host 
greatly increases the proliferative capacity of transplants. 

5) The more mature animal is aless favorable host than 
the immature animal. 
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Part II. Immature rats serving as hosts received 
transplants of embryonic tissue kept extra corpus at2-4° C, 
for 22 days. It was shown that bone and cartilage tissue 
survive for 20 days, lymphatic tissue for 16 days, skin, 
smooth muscle and columnar epithelium for 14 days, tooth 
bud for 6 days, and glandular epithelium and nerve for 2 
days. 








Thus, embryonic tissues taken at a very early stage of 
development and transplanted into adult animals go on to 
develop and become structures identical to those seen in 
the course of normal intrauterine development. The death 
of animal tissues does not occur with the death of an ani- 
mal as a whole organism but remain viable for varying 
lengths of time. 85 pages. $2.00. Mic 57-4751 
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HISTORY, GENERAL 
PRAIRIE AGRICULTURAL 
TECHNOLOGY, 1860-1900 


(Publication No. 24,555) 


Donald Paul Greene, Ph.D. 
Indiana University, 1957 


The grasslands of North America presented an aspect 
almost entirely alien to the people who migrated there 
from woodlands farther east and south. The earlier stages 
of settlement were on the fringes in Indiana, Dlinois and 
Wisconsin, but here the problem of home construction, 
fuel and transportation were simplified by proximity to 
wooden and more populous areas. Expansion beyond the 
fringes of the Prairie, however, required adaptions of 
existing tools and methods as well as entirely new devel- 
opments. 

Problems of adaptation came rapidly, the first being 
housing. The sod house, with walls and roof of thick 
prairie sod, was devised to meet this need. Animals were 
also sheltered in buildings of the same material, but more 
often they were protected from winter winds by wind- 
breaks of planted trees. With a mixed agricultural pat- 
tern taking shape, fences became a necessity to protect 
growing crops and prevent livestock from straying. Again, 
sod was used, until the ingenuity of western inventors pro- 
duced barbed wire. Even though a sufficiency of moisture 
for the culture of wheat and corn was usually available 
east of the 100th meridian, only favored locations had 
enough water for domestic and livestock watering uses. 
Machines for boring wells were devised to go hundreds of 
feet beneath the surface for water. ‘The windmill, an Old 
World development, was modified to suit the needs of the 
New West. 

The native grasses of the Prairie would not fall before 
the time-tested scythe or the primitive mowing machines 
of the 1840’s, but improvements were made which could 
conquer the tough buffalo and blue-stem grasses. The 
tough sod required re-designed plows to turn it and plows 
of steel to run easily through the sticky prairie loam. The 
lister was developed to dig trenches so that corn could get 
the fullest benefit of rainfall in dry seasons. Plows and 
row-crop cultivators were fitted with seats, for the in- 
creasing use of the horse set a pace too rapid for the 
driver to walk. Improved soil pulverizers like the disc 
harrow were invented which could cut plowed sod into 
small pieces and accelerated the rotting process necessary 





to successful cultivation. Reapers, already developed for 
the fields of the East, were re-designed in the West, made 
larger and improved with attachments to bind the grain 
without the aid of human hands. Toward the end of the 
nineteenth century, machinery was developed which would 
cut corn stalks, tie them in bundles, and elevate them to 
a rack on a wagon to be hauled to a stationary husker or 
an ensilage cutter. Other inventors lessened the labor in- 
volved in husking corn by devising machines which could 
snap the ears from the corn stalks and remove the husks. 
Under the press of necessity and the scarcity of labor, 
machines and better agricultural methods developed help- 
ing the American prairie farmer close the last agricultural 
frontier. 351 pages. $4.50. Mic 57-4752 


THE ERA OF GOOD INTENTIONS: 
A SURVEY OF AMERICAN CATHOLICS’ WRITING 
BETWEEN THE YEARS 1880-1915 


(Publication No. 22,143) 


James Addison White, Ph.D. 
University of Notre Dame, 1957 


The purpose of this study is to review the works of 
fifty-three American Catholic authors who wrote during 
the years 1880-1915. This particular writer is convinced 
that these men and women, through their writings, hoped 
to inspire their co-religionists to achieve higher stand- 
ards of education and culture. Almost every literary 
form was used in recording their impressions of life in 
the United States. The era’s “pioneer women” writers, 
with their virtue-triumphant, problem-solving novels first 
exhibited this tendency to guide their fellow Catholics. In 
the dissertation, the women novelists headed the order, 
followed by other fiction makers and poets. The chapters 
reviewing the fiction and the poetry preceded the one in- 
volving the essay, since some essayists were apt to criti- 
cize this same fiction and poetry. The hierarchy also 
employed its critical franchise. However, it remained 
for the Catholic magazines and newspapers to bring the 
bulk of criticism before the Catholic public. 

From the pages of these Catholic newspapers, maga- 
zines, and books, evidence was gathered to illustrate the 
authors’ instructive intentions. A collection of works of 
the representative American Catholic writers, which was 
assembled for the Columbian Catholic Congress of 1893 
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(Chicago), is available in the library of the University of 
Notre Dame. Furthermore, the archives of the University 
of Notre Dame contain a sizable collection of letters writ- 
ten to the Rev. Daniel E. Hudson, C.S.C., editor of the Ave 
Maria magazine (1875-1915). Many of these letters con- 
firmed the notion that individual Catholics were striving to 
elevate the cultural standards of their co-religionists. 
Individual Catholic writers maintained the desire to 
present Catholicism to the American public. The two ack- 
nowledged pioneer novelists, Mrs. Anna Hanson Dorsey 
and Mrs. Mary Anne Sadlier, wrote concerning the problem 
of assimilating the Irish and German immigrants, the 
perils confronting both saloonkeepers and their patrons, 
and the converts’ adjustment to their newly found religion. 
Among the convert writers, Francis Marion Crawford 
achieved the greatest literary reputation. Henry Harland 
wrote entertainingly of foreign Catholics while Frank H. 
Spearman treated of Catholicism in America. Joel Chand- 
ler Harris did not figure in this dissertation for his writ- 
ings showed little to indicate his drift toward Catholicism. 
The famed Father Finn presented the juvenile ideal to the 
American boys, so they might be influenced by healthy 
fallible characters reacting to a religious atmosphere. 
Poetry and mere verse-making were used to honor the 
living and the dead and to praise or condemn existing situ- 
ations, as well as to express the true poetic muse. Patri- 
otism was the product of Father Abram Ryan, Eleanor 
Donnelly, and John Boyle O’Reilly. Father Tabband Louise 
Imogen Guiney were true minor poets. Joyce Kilmer, had 
he survived the war, might have surpassed both Tabb and 
Guiney as a positive influence for his interest in everyday 
subjects insured him of greater audience appeal. Agnes 
Repplier was the best of the essayists although she had 
formidable rivals in Brother Azarias Mullany, Maurice 
Francis Egan, Dr. James J. Walsh, and Father John Talbot 
Smith. As writers, Bishop John Lancaster Spalding, Car- 
dinal James Gibbons, and Archbishop John Ireland were 
the best of the hierarchy. Of course, the most persistent 
instructors were the Catholic editors. These Catholics 
wrote great quantities with flashes of quality and genius. 
They were attuned to the buoyant, optimistic, reforming 
milieu, which urged them to coerce their co-religionists 
into becoming educated Americans and fervent Christians. 
377 pages. $4.85. Mic 57-4753 
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The trials of the French accused of collaborating with 
the Germans during World War II were the logical result 
of the premises of the French Resistance movement. Ac- 
cording to those who had actively opposed the Germans the 





defeat in 1940 and the Vichy government were the product 
of a plot against the Republic; and if France were to be 
resurrected, these traitors had to be punished. 

General de Gaulle and his Provisional government de- 
sired that this purge be based upon the existing Penal 
Code; however, it was feared that not all of the guilty 
could be reached by this law so changes and additions were 
made. This tampering with the Penal Code meant that 
certain basic safeguards of French law--notably that of 
non-retroactivity--were removed. Because of this there 
was criticism of the purge legislation but the government 
believed it necessary if lynch law and disorders were to 
be avoided, and if the conscience of France was to be 
soothed. Also, in order to ensure a more efficient and 
rapid purge, special purge courts were created. Although 
the procedure of these courts was similar to that of the 
normal criminal courts nevertheless there were some 
changes, the most important having to do with the method 
of selecting the jury, Resistance sympathies of the jurors 
being guaranteed. 

Even before liberation and in the chaotic period while 
this event was taking place, punishment of those suspected 
of collaboration had begun. This was in part a spontaneous 
movement, directed against the most infamous collabora- 
tors. It was also the work of the Resistance, for this or- 
ganization, in a semi-legal fashion, arrested thousands of 
suspected collaborators. Some of these were executed 
immediately, either after a trial before a Resistance court 
of without the benefit of this. It was to end this illegal 
purge that the government hastened the operations of the 
purge courts. 

The trials of the two most important men in the Vichy 
government, Petain and Laval, were failures. The Petain 
trial failed to prove conclusively that the Marshal had be- 
trayed France while that of Laval ended with the defendant 
refusing to appear in court because of the excesses of 
which the members of the court and jury were guilty. 

The work of the purge courts was delayed by circum- 
stances so that they continued until 1951. This meant that 
many innocent persons spent months in prison awaiting 
trial. Also the operation of these courts sometimes ran 
counter to legal procedure in the desire for speed. And 
the hysterical and passionate reaction of elements of the 
public affected the work of the courts. 

The justice and severity of the sentences issued by 
these courts varied as to time and place, being more 
severe in the early period. Likewise the fate of the de- 
fendant often depended upon the number of Communists on 
the jury; this group being the most harsh both in the il- 
legal and legal purge. The sentences of the purge courts 
were not, however, uniformly severe and some of the in- 
equalities were lessened by the use of the presidential 
prerogative of mercy (grace). 

The most glaring fault in these trials was the failure 
to consider the intention of the defendant. But, if on 
purely legal grounds, the work of the purge courts is open 
to criticism, especially in regard to those connected with 
the Vichy government where it was often a question of the 
justice of the victors, still, in the final analysis, the 
French purge was less severe than that of other countries. 
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In January, 1950, Commonwealth Foreign Ministers 
met at Colombo, Ceylon, to exchange views on world prob- 
lems and particularly on the needs of the countries of 
South and South-East Asia. At this meeting was born the 
idea of the Colombo Plan. A Consultative Committee was 
set up to survey the needs, to assess the resources avail- 
able and required, to focus world attention on the develop- 
ment needs of the area, and to provide a framework within 
which an international co-operative effort could be pro- 
moted to assist the countries of the area to raise their 
living standards. The original members were Australia, 
Canada, Ceylon, India, New Zealand, Pakistan and the 
United Kingdom, together with Malaya and British Borneo. 
At the first meeting of the new Consultative Committee, 
held in Sydney in May, 1950, it was agreed that the Com- 
monwealth countries in the area should draw up develop- 
ment programs covering a six-year period from July l, 
1951, and that the other countries in the area should be 
invited to take similar action. Agreement was also reached 
at the meeting on the establishment of a Technical Co- 
operation Scheme to provide a framework for the exchange 
of technical assistance between participating countries. 

Subsequent meetings of the Consultative Committee 
were held in London (September, 1950), Colombo (Febru- 
ary, 1951), Karachi (March, 1952), New Delhi (October, 
1953), Ottawa (October, 1954), Singapore (October, 1955), 
and Wellington (December, 1956). At the London meeting 
the six-year development programs were considered and 
incorporated in a report. At the Colombo meeting the 
progress since the London meeting was reviewed and agree- 
ment was reached about future meetings of the Committee 
and the publication of an annual report. In addition, the 
Commonwealth countries outside the area announced the 
financial contributions they would make towards the cost 
of carrying out the programs. 

The Sydney meeting in May, 1950, had been attended by 
only representatives of the Commonwealth countries; but 
it was contemplated from the beginning that all countries 
in the area should be invited to participate in the Plan on 
equal terms. In the months and years that followed, other 
countries, including the United States, decided to partici- 
pate and accepted membership in the Colombo Plan. At the 
time of the Ottawa meeting in October, 1954, Thailand, 
Japan and the Philippines were admitted to a membership 
that, then, included all the non-Communist governments in 
South and South-East Asia. | 

The importance of the International Bank for Recon- 
struction and Development as a source of finance for de- 
velopment programs was recognized. The Bank maintained 
a close liaison with the Committee in its work, and was 
represented by an observer at annual meetings. Similar 
liaison was established with the Economic Commission for 
Asia and the Far East (ECAFE). 

Throughout its history, the administrative machinery 
of the Colombo Plan remained small, loose and flexible. 
Established in addition to the Consultative Committee were 
the Council for Technical Co-operation and its subordinate 





Bureau, both of which were located in Colombo. In 1953, 
a small information unit was established to work in co- 
operation with the Council and the Bureau. 

From its inception the Plan was faced by a host of 
problems. These included the necessity of securing the 
vast amounts of money needed for development work. The 
needy nations did not possess the necessary funds for 
their development projects and had to turn to the contribut- 
ing nations participating in the Plan. Moreover, they had 
to stimulate private foreign investment in their lands -- 
and this investment had been blocked by their own nation- 
alistic barriers. Other problems included the Korean War, 
which diverted money, equipment and materials from the 
needy nations to the battlefields of Korea; the inability to 
secure the number of technical personnel necessary to 
carry out certain phases of the development work; and the 
rapidly rising population against which all these new na- 
tions had to struggle. More food might be grown, more 
consumer goods might be produced, but the population 
monster devoured these advances and cried for more. 

By the time of the Singapore meeting of the Consulta- 
tive Committee in October, 1955, some members had be- 
come interested in the possible uses of nuclear power in 
solving the problems that vexed the Colombo Plan coun- 
tries. Partially because of this -- and the realization that 
much more had to be done -- it was agreed at the Singa- 
pore meeting to extend the life of the Plan from July, 1957, 
to June 30, 1961, and that the future of the Plan should be 
discussed at the 1959 meeting. 
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Several historians have recently argued that by 1660 
“the mass of men in England” had become convinced of a 
need for religious toleration and that there remained only 
the process of adjusting institutions to this almost uni- 
versally recognized manner of settling difficulties in the 
relationship between Church and State. How, then, did it 
come to pass that toleration tarried until 1689, that the 
limited indulgence granted by the “Toleration Act” of this 
year was not secure for another quarter of a century, and 
that even Protestant Trinitarian nonconformity was not 
pronounced to be no longer a crime in the laws of England 
until 1767 ? 

In pursuit of these inquiries I have found a compara- 
tive study of the MS Minute Books of the Protestant Dis- 
senting Deputies and their parent organization, the Gen- 
eral Body of Ministers of the Three Denominations, an 
accurate barometer of the changing attitudes of these two 
most politically conscious nonconformist bodies toward 
the practical functioning of religious toleration. More es- 
sential to this study, however, has been an extensive 
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selection of pamphlets from the vast collections in Dr. 
Williams’s Library, London; for from them only can one 
begin to appreciate in contemporary terms the various 
shades of opinion which ranged on all sides of the tolera- 
tion issue, not only with relationship to matters of theoreti- 
cal controversy, but also such very concrete questions as 
the registration of meeting houses and the legal validity of 
an occasional conformist’s claim to hold office in a munici- 
pal corporation. 

My attempts to answer some of the questions raised by 
this literature have led me not only to examine in detail 
some aspects of what Professor W. K. Jordan allowed to 
be “the difficult process of accommodating institutions to 
the fact of historical change,” but also to investigate mat- 
ters of opinions. As a result, it seems clear that the theo- 
retical as well as the practical constitutional position on 
toleration was by no means settled by 1660. True, Locke’s 
Letters on the subject - most of the ideas for which were 
formulated during that decade - contained the embryo of all 
subsequent theorizing, but they were hardly conclusive. 
Locke’s precepts were not sufficiently definitive to prevent 
both the Church of England under the leadership of Bishop 
Warburton and Dissenting apologists from the time of Ben- 
jamin Grosvenor to that of Joseph Towers from drawing 
basically different conclusions from his premises. Fur- 
thermore, it was not until the 1780’s that Locke’s sugges- 
tion of a principle of toleration which involved not only a 
negative right but a positive duty as well was seriously 
adopted by most Dissenting apologists and transformed 
into an idea of citizenship which embraced “all honest 
men.” By 1790 the very term toleration itself was becom- 
ing too limited and Pitt’s government was being challenged 
by the question: Does not the security of the State depend 
upon the number of its wise, faithful, and active citizens 
regardless of their “speculative opinions?” The idea had 
clearly outgrown Locke’ restrictions and come to embrace 
even Roman Catholics and Atheists, although the statute 
book had not nearly caught up with “the great philosopher” 
by the end of the century. 
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What was the significance of February Six 1934 in 
French history? The answer to this question has never 
been adequately provided by an American scholar in the 
field, although the French and the English historians have 
devoted several monographs to the subject. The present 
study is an attempt to bridge this gap. Beyond the inquiry 
into the events that brought on the Sixth of February and 
their impact on French civilization, this study aims at an 
analysis of the governments set up by the Cartel des 
Gauches from 1932 through 1934, of the Stavisky Affair, 
and of the riots of January and February 1934. 

The source material extant in the United States proved 
to be inadequate, and it became imperative for the author 











to do much of his research in France. Of the many avail- 
able records that were scrutinized the most valuable were 
the Chamber of Deputies’ debates, annexes, and documents. 
The newspaper and periodical archives of Paris, the varied 
resources of the Bibliothéque Nationale, and the records of 
the French police also were useful. 

The majority of the French and English historians who 
have attempted an interpretation of the sixth of February, 
1934, have seen in these dramatic events an attempted 
fascist coup d’état. This interpretation was adopted by 
most American authorities, interested in French internal 
affairs, who appear to have followed the line of argumen- 
tation presented in the books of Alexander Werth, Which 
Way France? and France in Ferment. The fascist coup 
d’état theory was based primarily on three assumptions: 
(1) France had a strong fascist minority in Paris by 
January 1934; (2) a political league named the Croix de 
Feu under the masterful leadership of Lieutenant-Colonel 
Francois de La Rocque dominated the rioters on the even- 
ing of February Six; and (3) the Daladier Government then 
in power successfully checked a fascist coup d’état through 
decisive action. : 

The primary sources revealed that the fascist inter- 
pretation was extremely inaccurate. Even though, in fact, 
the Third Repyblic was faced on that day by one of the 
most serious threats to French democracy in its annals, 
the historical records show that France had no strong 
fascist minority in Paris by January 1934, that the Croix 
de Feu was only one of many political leagues active on 
February Six, that the largest and the dominating political 
league on February Six was the non-fascist Union Nationale 
des Combattants (U.N.C.), and that the theory of an alleged 
fascist coup d’état was the interpretation propagated by 
the French Socialist Party and Premier Daladier. 

February Six was the climax of a democratic crisis 
which had begun as early as the elections of 1932. During 
the “chronic phase,” the democratic structure of France 
was criticized by men who kept their arguments on a high 
intellectual plane. These criticisms by themselves were 
not potent enough to bring about the overthrow of French 
democracy, for many of these had been under discussion 
for many years in intellectual circles. This “chronic 
phase,” therefore, was one of increased intellectual ex- 
ercise against the weaknesses of French political democ- 
racy and involved such prosaic matters as the interpella- 
tions, the parliamentary questions, the ministerial in- 
stability, the parliamentary committee system, the multi- 
party system, the value of a limited suffrage, and the dis- 
appointing results of the elections of 1932. Especially 
vigorous was André Tardieu, a Rightist deputy and a for- 
mer premier, who felt that French democracy was too 
brittle to hold up before the international dangers that 
came with the collapse of collective security. 

In 1933 the Great Depression struck France and the 
democratic crisis entered its “acute phase.” As unem- 
ployment figures increased, as the farmers found the 
markets closed, and as the Government seemed to be un- 
able to keep its treasury in good order, the “capitalist 
offensive” began. This offensive, led by outstanding big 
businessmen, distinguished itself by the viciousness with 
which French parliamentary institutions were attacked. 
The royalist press, seeing the opportunity to reestablish 
the monarchy, released a devastating series of articles 
against French democracy. Moreover the French became 
apprehensive over the threat to sécurité made by Nazi 
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Germany and also joined the royalists and capitalists in 
blaming the Cartel for the country’s troubles. This anti- 
parliamentary attitude gradually became overshadowed by 
a general atmosphere of antipathy with things as they were. 
This repugnance became associated with anyone working 
for the Third Republic. 

When the Stavisky Affair exploded over France on 
December 23, 1933, the democratic crisis entered the 
“violent phase.” Alexandre Stavisky was a naturalized 
Jew who had built up a criminal career as early as 1909. 
By 1926 Stavisky was finally imprisoned but soon he was 
“provisionally released” to receive medical treatment. 
From 1927 to 1934 Stavisky made good use of shysters, 
questionable medical authorities, police connections, and 
bribed parliamentarians to secure nineteen postponements 
of his case. During this period he swindled 500 million 
francs from the Orléans and Bayonne Municipal Pawnshops. 
In January, 1934, when these facts were publicly revealed, 
it was announced that Stavisky had committed “suicide” in 
a villa somewhere in the Alps. 

The French public, agitated by the French press, now 
began demanding the names of those responsible for the 
Stavisky Scandals. Thousands of Frenchmen, led by the 
political royalist league, joined actively the anti-democra- 
tic forces when the names of the French judges, deputy- 
lawyers, police, and Cabinet members implicated with 
Stavisky were revealed in January 1934. On January 7, the 
royalist league, the Action Francaise, gave the first “call 
to action” which was answered by nine serious January 
riots in Paris. The Chautemps Cabinet was forced to re- 
Sign by the “forces in the street.” 

Edouard Daladier became Premier. His mishandling 
of the Chiappe Affair (the dismissal of the popular Prefect 
of Police) and other administrative changes brought the 
opponents of French democracy back on the streets. This 
time the crowd was noticeably much more numerous and 
aggressive. 

This “violent phase” reached its climax on the evening 
of February 6, 1934. All the major political leagues had 
called out their adherents to demonstrate against the Gov- 
ernment and to seize the Palais-Bourbon--the symbol of 
French parliamentary life. During the tumultuous chamber 
sitting, a vast mob invaded the Place de la Concorde. By 
night time this crowd had become dominated by political 
leaguers who tried to seize the Concorde Bridge on their 
way to the Palais-Bourbon. A cordon of police kept the 
rioters in check. Early in the evening the Municipal Coun- 
cillors in Paris actually entered the Palais- Bourbon, but 
they failed to convince Daladier that he should resign. By 
7:30 P.M. the police opened fire on the Concorde crowd to 
prevent the enraged political leaguers from seizing the 
barricaded Concorde Bridge. Throughout the night two 
leagues were especially violent in their assaults against 
the police; namely, the Rightist organization called the 
Solidarité Francaise and the large veteran group of the 
U.N.C. The much-discussed Croix de Feu was disorgan- 
ized; it paraded up and down the streets near the Chamber; 
and it later took credit for leading the léaguers that even- 
ing. The Great February Six Riot ended after several 
serious attempts to seize the Concorde Bridge had failed 
and after 4,000 people had been wounded or killed. 

The “men on the streets” on February Six had no clear 
and coherent program to follow; they had lost faith in de- 
mocracy; in their government leaders, and in themselves. 
Their long pent-up emotions broke out into full expression 

















during the Great February Riot, and the result was an 
unusual amount of blood spilt needlessly. Almost as soon 
as the riot was over, the rioters realized what a threat to 
their democracy the event had been and this fact led the 
leaguers to be ashamed of their conduct and to blame the 
fascists for their misbehavior. This change in attitude 
brought an end to the “violent phase” of the democratic 
crisis. 

A bit horrified of what they might have done to their 
democracy if circumstances had taken only a slightly dif- 
ferent turn, the rioters wanter to make amends. Except 
for a few die-hards, all of France now entered the “re- 
cuperative phase” of the crisis. This period saw a whole 
day of repentance given to “pledging oneself to the ideas 
of liberty and French democracy.” The French Commu- 
nists tried unsuccessfully on February Ninth to change 
this return to democracy movement. On February 12, 
1934, France celebrated its return to the democratic faith 
by staging a Great General Strike. 

Thus February Six was a real anti-democratic crisis 
for on that day a mob of 100,000, united by a desire to 
overthrow the Third Republic, made three major unsuc- 
cessful assaults against the police cordon guarding the 
Palais-Bourbon. Earlier this mob had been organized into 
numerous anti-parliamentary political leagues, which de- 
clared themselves “against those who rule.” These 
leagues, foregoing the use of the peaceful means provided 
by democracy, accepted the reliance on force to bring 
about the removal of the Daladier Cabinet--the executive 
power selected only a few days previously. Even many of 
the country’s duly elected deputies, during a very tumul- 
tuous sitting of the Chamber, and the Municipal Council- 
lors of Paris assisted the leaguers on the sixth of Feb- 
ruary in this serious attempt to overthrow French democ- 
racy. Only the poor coordination among the leagues, the 
lack of strong leaders, the determined and loyal police 
guarding the approaches to the Chamber, and the use of 
gunfire against the Concorde mob during the Great Febru- 
ary Riot saved the Third Republic from falling on that 
historic day. 439 pages. $5.60. Mic 57-4757 
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Neal Dow, the Father of Prohibition, felt that he was a 
trustee for the morality of mankind. He acquired the feel- 
ing in part from his Quaker parents, to whom he was born 
on January 20, 1804, and in part from his native town of 
Portland, Maine. The heir to a prosperous tannery, he 
early joined Portland’s Congregationalist governing class. 
He came to believe in the duty of the community’s rulers 
to suppress sin through stern punishment. He had suffi- 
cient income to enable him both to support his wife and 
family and to devote time to regulating his neighbors’ be- 
havior. Retaining the traditional Quaker abhorrence for 
liquor, he became especially concerned about drunkenness 
among his social and moral inferiors. 
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In the late 1820’s, Dow joined a crusade for total ab- 
stinence from alcohol. The “temperance” movement was 
one of a complex of reform groups closely associated with 
the evangelical churches and coordinated to create a so- 
ciety ruled by the righteous. To encourage the poor to 
give up drink, Dow soon began to demand that people of all 
social classes set an abstemious example. He also de- 
cided that the government should prohibit liquor-selling. 
From James Appleton, a local jeweler, reformer and Whig 
politician, he learned arguments for statewide prohibition. 
Dow recruited supporters from the contemporary Washing- 
tonian societies of reformed drinkers. He used his 
strength to control the balance between the Democratic 
politicians and those of his own Whig party. In 1846, he 
wrested from the Maine legislature the first state law 
banning the sale of liquor as a beverage. 

Dow then sought a law with more summary processes 
and harsher penalties. Himself an abolitionist, he made 
an alliance with the Antislavery wing of Maine’s dominant 
Democracy to obtain the rigorous “Maine Law” of 1851. 
As Whig mayor of Portland, Dow vigorously enforced his 
statute. By numerous articles and speeches on its results, 
he captured the imagination of the nation’s temperance 
men. In twelve other Northern states, alliances of Whigs, 
Free Soilers and some Democrats enacted prohibitory 
laws. These coalitions often also embraced nativism and 
opposition to slavery in the territories. They became the 
basis for the Republican party. In 1855, when Dow again 
became mayor after three years out of office, he had bright 
prospects of riding the Republican wave into higher posi- 
tions. A belligerent, hot-tempered man, he destroyed his 
opportunity by having militiamen fire into a mob threaten- 
ing Portland’s legal liquor agency. The resulting furor 
caused the repeal of the Maine Law and loss of its popu- 
larity in other states. ) 

Dow tried to regain prestige for himself and prohibi- 
tion. In 1857, he lectured in Great Britain. Returning, he 
induced Maine’s Republicans to restore a feeble Maine Law 
and to send him to the legislature. But, by taking illegal 
and subsequently exposed loans from the State Treasurer, 
he again blighted his successes. In the Civil War, he be- 
came a Union general. He was wounded, captured, and im- 
prisoned. Afterward, he twice toured Great Britain and 
repeatedly stumped the United States. Dow, more than any 
other man, ‘spread and fostered prohibitionism. Regarding 
the Republicans as disloyal to his cause, he joined the 
~rohibition party. In 1880, he was the Prohibitionist presi- 
dential candidate. Victory still eluded him. At his death 
on October 2, 1897, he symbolized a stalemated crusade. 
But, to his many followers, Neal Dow was the beloved 
Father of Prohibition. They remembered his methods and 
objective. His spirit would lead them to national triumph 
and ultimate defeat. 350 pages. $4.50. Mic 57-4758 
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There is no single explanation of the origin of Mormon- 
ism which is universally accepted. The contemporary 





Mormon holds to the version related by Joseph Smith even 
though his story was evidently expanded during his life- 
time and has been materially altered since his death. 
Most recent non-Mormon writers find adequate evidence 
in Mormonism’s environmental background to explain its 
origin and account for its early success. 

Coincidence brought Mormonism to Ohio. Smith, soon 
after organizing the Church in 1830, announced divine 
orders to take his congregation from New York to build 
the Biblical city of Zion in western Missouri. His advance 
party, enroute to locate a site for their city, stopped at 
Kirtland, Ohio. There they made converts, one of whom, 
Sidney Rigdon, went to New York and persuaded Smith and 
his followers to come to Ohio. In the summer of 1831, the 
Mormons went on to Missouri and laid the foundations for 
their city at Independence. Smith, his plans expanding, 
was evidently convinced, after seeing the Missouri coun- 
try, that it did not suit his needs for the immediate future. 
He returned to Kirtland and announced that a temporary 
stronghold would be built in that place. Soon conflicts be- 
tween Mormons and old settlers in Independence resulted 
in the expulsion of the Mormons from Missouri, and 
Kirtland became the center of Church interest and activity. 

As early as 1832, steps were taken to make Kirtland a 
permanent Mormon center. Land was purchased, an elab- 
orate meeting house was begun, and converts were urged 
to gather there. Despite inadequate finances, the meeting 
house, which they called a temple, was completed, lands 
were purchased on mortgage contracts for housing sub- 
division, and plans for a large city were made. Endeavor- 
ing to strengthen their economy, a bank was started, but 
they had no liquid capital, failed to obtain a banking char- 
ter and became involved in law suits. Knowledge of these 
facts soon undermined public opinion and when bank notes 
and loans could not be paid the Mormon economy col- 
lapsed. 

While at Kirtland, the Mormon Church exhibited a re- 
markable growth in both organization and doctrine. The 
organizational structure grew in response to the needs of 
a larger membership, but also evidently to suit a changing 
concept of the demands of Biblical literalism and to placate 
serious internal pressures. The doctrine of the Church 
forsook earlier themes and developed an elaborate cos- 
mology, a creed and a standard of orthodoxy. For a time 
there were elements of liberalism and fundamentalism, of 
autocracy and democracy within the Church, but internal 
and external pressures favored the fundamentalist and the 
autocratic and these patterns eventually emerged as the 
orthodoxy. 

The Mormons left Kirtland with reluctance. Economic 
collapse in 1837 induced challenges to Smith’s leadership 
and although strenuous efforts were made to resolve the 
conflicts and establish a sound economy, Smith lost con- 
trol. He fled Ohio in January, 1838, in fear for his life. 
His congregation followed him first in small groups, fi- 
nally in one large body of more than five hundred persons 
to end this period of history of Mormonism in Ohio. | 
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A HISTORY OF KENT, 1738-1796. 
DEMOCRACY ON CONNECTICUT’S FRONTIER. 


(Publication No. 22,049) 


Charles S. Grant, Ph.D. 
Columbia University, 1957 


During the eighteenth century the line of settlement in 
New England reached the western boundaries of Connecti- 
cut, Massachusetts, and Vermont. This essay is an exami- 
nation of economic political, and social democracy in one 
of Connecticut’s new frontier towns, Kent, sold at auction 
and settled in 1738. 

The inhabitants of Kent enjoyed more economic oppor- 
tunity than has usually been suggested by historians. Vir- 
tually every family settled on a farm which provided not 
only subsistence needs but often a saleable surplus. There 
was a tendency for these same farmers to seek profits in 
iron works, saw or gristmills, or other non-agricultural 
enterprise. Nearly all were avid land speculators and 
many of the original settlers registered tenfold gains on 
their original land investments. Accompanying the drive 
for profits was a peculiar moral attitude. Where money 
or land were at stake, the Kent man seemed ever ready to 
connive or dissemble. Kent petitions to the General As- 
sembly exaggerated, omitted, or distorted the facts. Al- 
though such misrepresentations did not deceive contempo- 
rary legislators, they (and perhaps similar petitions from 
other towns) could easily mislead historians. 

The threats to economic democracy usually described 
in frontier studies did not materialize at Kent. The propri- 
etor system of land distribution worked fairly and effi- 
ciently. There were few grievances against absentee land 
owners, for local men held most land and gained the largest 
profits. Indebtedness was heavy but payments were or- 
derly, oppressive attachments were scarce, and there was 
no Clear pattern of local debtor opposing absentee creditor. 
Until the Revolution, poverty was almost non-existent. 
However, members of the second generation at Kent pos- 
sessed less property than the first, and there was a sub- 
stantial decrease in wealth among the third. This situation 
is attributable to the pressure of population, swollen by a 
fantastic birthrate, on the limited supply of land. 

As to political democracy, only half the adult males of 
Kent were enrolled as freemen at any given time, but from 
60 to 75 percent could have met the property qualification 
for freemanship and thus could have voted in colony elec- 
tions. The non-freemen were not a class apart but were 
apathetic freeholders or young men (sons of freemen) 
destined to quality within a few years. Kent was over- 
represented in the General Assembly and the townsmen 
were content with the “benevolent paternalism” of that 
body. Democracy at the local level was even more wide- 
spread as virtually all adult males could vote and hold of- 
fice. Elected officials and not appointed justice exercised 
the real local administrative authority. 

Social Democracy in Kent was restricted. Positions of 
top prestige and leadership were preempted by a few men. 
The password to the inner circle was not “proprietor,” 
“gentry,” or even “property,” though most of the leaders 
were the town’s wealthiest men. Kent did have an elite of 
ability. However, once an able man entrenched himself in 
an office, he could hold it against other able aspirants. 

The schools, the church, and custom enhanced the dignity 
of the incumbents and the town was conditioned to think as 
its leaders directed. 





As might be expected, such a town supported the Revo- 
lution, opposed Shay’s Rebellion, and voted “Yes” on the 
Constitution in 1787. Kent may serve as some counter- 
balance to the more radical communities studied hereto- 
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SOCIAL PROGRAM OF THE 
NATIONAL SOCIALIST MOVEMENT 


(Publication No. 23,747) 


~ Robert B. Hilliard, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor Nicholas V. Riasanovsky 


The purpose of the dissertation has been to trace the 
origins and the development of the social and economic 
doctrines of the national socialist movement in Germany 
and Austro-Hungary from their beginnings im the latter 
part of the nineteenth century to the accession to power in 
1933. Although the ideological roots go back much further, 
the decade of the 1830’s has been taken as the point of de- 
parture because it is only here that the synthesis between 
nationalism and social thought began to emerge in some- 
thing like its subsequent form: a nationally conscious op- 
position to both liberalism and Marxism outside the frame- 
work of the confessional movements. 

Chapter I deals briefly with the conditions and causes 
which gave rise to the various national and social reform- 
ist movements: the Stocker and Naumann groups and the 
national and social parties of Theodor Fritsch and Leopold 
von Sonnenberg in Germany; the Schdnerer and Wolf party 
and the Vereine movement which developed into the Aus- 
trian national socialist party in German Austria. Com- 
mencing with the Linz Program of 1882, the dissertation 
follows the development of the social and economic pro- 
gram and doctrines of these groups up to 1918. 

Chapter II is concerned with the developments from 
1919 to 1921. A consideration is given to the various na- 
tional and socialist groups which sprang up especially in 
South Germany after the war and the train of events which 
led to the foundation of the Deutsche Arbeiterpartei. The 
nature and origins of the social and economic demands of 
these groups are studied and attention is given to the proc- 
ess of radicalization which culminated in the Twenty-five 
Point Program of the NSDAP in February of 1920. Events 
are followed down to the split between the original founders 
of the German party and the Hitler group. 

Chapter III follows the revision in the radical orienta- 
tion of the party commencing with Hitler’s speeches in 
these years, Rosenberg’s elaboration of the party program 
of 1922 through Feder’s proposed program of 1923. It is 
believed that a definite reversal in the development of the 
movement, for which Hitler was responsible, is to be dis- 
cerned. Consideration is given to the nature and aims of 
the alliance which resulted in the Putsch of 1923 as further 
evidence of Hitler’s more conservative orientation. 

Chapter IV reviews the struggle which developed be- 
tween Hitler and the Strasser brothers between 1925 and 
1930 over the social and economic nature of the movement 
and which resulted in Otto Strasser’s abandonment of the 
party. A further consideration of Hitler’s position is made 
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and contrasted to the aims and ideals of the two Strassers. 
A summary of the Strasser concept of “State feudalism” is 
given. 

Chapter V outlines the organization of the party in the 
critical years between 1930 and 1933. The agricultural 
program of 1930, the development of the *corporative” 
idea and the various attempts to give substance and defi- 
nition to the concept of a Volkswirtschaft are outlined. A 
consideration is given to the reaction to the economic 
crisis by the national socialists, their exploitation of it and 
the various party proposals for its solution ending with a 
discussion of the “Emergency Program” of 1932. The 
study concludes by tracing the process of Hitler’s rap- 
prochement with capitalism and his abandonment of the 
party’s “German socialism.” The appendix contains a col- 
lection of party programs pertinent to the study. 
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BERNARDINO DE MENDOZA AND THE LEAGUE 
(Publication No. 23,076) 


De Lamar Jensen, Ph.D. 
Columbia University, 1957 


In the half-century following the Protestant Reforma- 
tion, European society was dominated by the great ideologi- 
cal conflict of Catholicism and Calvinism. In 1562, France 
plunged into this whirlpool of religious fervor and for the 
next thirty-one years was torn by civil war. For France, 
the final phase (1585-1593) of the religious wars was the 
most decisive, and eventually ended in the defeat of both 
radical parties and the triumph of politicalism and absolut- 
ism under the new Bourbon dynasty. But before the Counter 
Reformation waned in France it had almost achieved its 
goals. 

The French Holy League, that effective politico- 
religious institution created in 1584 to suppress heresy in 
France and maintain the Catholic tradition of the crown, 
was also at the center of the great Spanish crusade to re- 
store the religious unity of Europe. The League became 
intimately associated with the Spanish monarchy, and with 
the larger Counter Reformation movement, when repre- 
sentatives of the two signed the Treaty of Joinville in De- 
cember 1584. From that day until Henry of Navarre be- 
came King of France in 1594, the fortunes and functions of 
the two were inseparable. 

The active liaison between Philip Il and the League was 
Don Bernardino de Mendoza, influential Spanish ambassa- 
dor to France between 1584 and 1591. Mendoza’s role and 
achievements in France have always been somewhat enig- 
matic, and the lack of any detailed study of his life, or 
even of his London or Paris embassies, is seriously felt 
in any attempt to interpret the international politics of this 
period. The present study can hope only partially to fill 
this gap. It is not intended to be a history of the League, 
but rather an attempt to see its affairs from Mendoza’s 
vantage point; to show the affiliation between himself and 
the League; and to indicate the part he played in shaping 
its policies and directing its activities. It is hoped that 
this will also add a little to our knowledge of the methods 
and purposes of Spanish diplomacy, and to our understand- 
ing of the nature and results of the religious struggle of 
the 1580’s. 





Mendoza, a capable scholar and experienced soldier 
as well as a competent diplomat, held a key position in the 
Spanish diplomatic offensive, a role which though differing 
in many respects, was not unlike that of Walsingham’s in 
the shaping of English policy. In Mendoza’s mind, the 
central issue of Spanish international politics was reli- 
gious, and his relationship to the League was governed by 
this conception of Spanish objectives. Decisions and ac- 
tions, according to Mendoza, should be determined by the 
interests of the “Catholic cause,” not by political ex- 
pediency. The present study also shows the extent to which 
this was the view of Philip II as well. 

Consequently, the activities of the League were closely 
linked with the unfolding of Spanish policy. The duke of 
Guise corresponded and consulted with Mendoza almost 
continuously in order to conform to Philip’s over-all de- 
signs. Even the colorful display of courage and his dis- 
dain for Henry III on the * Day of the Barricades” was not 
a decision made by Guise, but was a part of Philip’s (and 
Mendoza’s) master plan, coordinated with the sailing of 
the Armada, and designed to prevent Henry from assisting 
Elizabeth. 

After the murder of Guise, Mendoza tried to maintain 
the Spanish- League alliance by personally directing the 
Paris Council of Sixteen, but was handicapped by the grow- 
ing Gallicanism of a faction of the League led by Guise’s 
brother, the duke of Mayenne. It was eventually the deep- 
ening of this split, and the growing strength of the Poli- 
tiques, that brought about the disintegration of the League. 

Research for this dissertation has been done princi- 
pally at the Archivo General de Simancas in Valladolid, 
Spain. Here Mendoza’s dispatches and reports were ex- 
amined and many of them microfilmed for further study. 
Most of Mendoza’s papers are being used for the first 
time, including those which were still in diplomatic cipher. 
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THE FRENCH IMAGE OF AMERICA: 1830-1848 
(Publication No. 22,757) 


Russell Mosley Jones, Ph.D. 
University of Missouri, 1957 


Supervisor: Professor David H. Pinkney 


On a whole range of problems that confronted the 
French generation of 1830--the viability of republican in- 
stitutions; the democratization of society; public works 
policy; prison reform; the condition of the working class; 
the consequences of religious liberty; the abuses of a 
competitive economy; and the rational ordering of society 
--America presented instructive examples to be emulated 
or avoided. This study describes the French attitude to- 
ward aspects of the American scene and shows how 
Frenchmen drew upon the American experience to support 
their positions on questions of public concern. 

The French image of America, was, in fact, not one 
but several images. 

Conflicting interpretations of American republican in- 
stitutions contributed to the creation of ai least two pic- 
tures of the United States. Moderate republicans regarded 
America as a model of a peaceful, stable, prosperous re- 
public, and an American-style republic seemed, for France, 
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a middle way between constitutional monarchy and radical 
republicanism. These Frenchmen argued that American 
material prosperity was owing largely to the country’s 
republican institutions. Defenders of the French constitu- 
tional monarchy attacked their political opponents’ infatu- 
ation with America. They maintained that American pros- 
perity was a product of exceptional, favorable, natural 
conditions; that the American republic would flourish only 
as long as it possessed vast tracts of free land; and that 
American political institutions could not be transplanted 
to France. . 

American democracy provoked conflicting interpreta- 
tions that reflected the political struggle in France. Alexis 
de Tocqueville’s study of American democracy provided 
facts and judgments congenial to both critics and cham- 
pions of the democratic principle in general and of Ameri- 
can democracy in particular. Critics emphasized the 
coarseness of manners, the political turbulence, the tyranny 
of the majority, and the anti-intellectualism they saw in 
America. Frenchmen, they warned, should ponder the 
excesses of American democracy before recommending it 
as a model for French society. French liberals admired 
the American democratic experiment founded on a faith in 
the moral righteousness of the people. They applauded the 
sturdy independence of the expanding American democracy 
in challenging English power in the New World. 

Admirers and critics alike noted the prosperity of the 
United States and its rapid transformation of the wilder- 
ness. Frenchmen deplored the materialism of American 
life but at the same time applauded the American accom- 
plishments in public works, particularly railroads. Cham- 
pions of railroad building in France urged their country- 
men to study the American example. 

French socialists admitted that the American economic 
system produced material well-being for its citizens, but 
they noted economic disorders that even America’s en- 
lightened political reforms and abundant natural wealth 
could not set aright. Financial panics and agitation for 
land reform vindicated, they claimed, the accuracy of their 
critique of laissez-faire economics. 

Admirers conceded that the realities of American life 
fell short of the Americans’ ideal, but humanitarian re- 
forms sustained their faith in the American experiment. 
American prisons impressed Frenchmen. Much of the de- 
bate on prison reform in France revolved around the 
merits of the American example. 

The consequences of religious liberty in America illu- 
minated a problem that vexed Frenchmen. Some main- 
tained that the absence of an established religion strength- 
ened religious sects, enhanced the influence of religion, 
and contributed to religious toleration. Loyal Catholics 
argued that religious liberty produced both indifference 
and intolerance and that the Catholic Church had suffered 
in America. 

America appeared to some Frenchmen as a vast labo- 
ratory for social experiment. Fourierists and Icarians 
regarded America with its abundant supply of cheap, fer- 
tile land, its tolerant laws, its receptivity to new ideas, 
and the means to spread those ideas, as a congenial en- 
vironment for the establishment of small communities free 
from the abuses of industrialized society. 
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THE COLONIAL NEWSPAPER AND THE 
EMERGENCE OF AN AMERICAN COMMUNITY 
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Supervisor: Dr. Leonidas Dodson 


A great many interpretations of the colonial period of 
American history stress the disunity and selfish individu- 
alism of the several colonies. To be sure, there were in- 
stances of lack of harmony, as witness the several bound- 
ary disputes and the examples of uncoordinated effort in 
waging the intercolonial wars. But to counteract these 
divisive tendencies were striking examples of intercolonial 
cooperation in such diverse categories as business, edu- 
cation, medicine, science, religion, war, and politics. The 
purpose of this study is not to deny that divisive tendencies 
existed, nor is it to minimize the ties which the colonies 
had with Great Britain. Rather, it is to point out the vari- 
ous facets of intercolonial contact and to show the part 
played by the newspaper in this far-reaching and important 
intercourse. 

The colonial newspaper was the only primary source 


used in this study. Investigation was made in the press of 


Charleston, Williamsburg, Philadelphia, New York, and 
Boston from the date of the earliest journals until the 
meeting of the First Continental Congress. The colonial 
newspaper has a unique appropriateness for such a study. 
In its intercolonial circulation, and in the liaison of its 
printers, it was in itself a fine example of intercourse be- 
tween the colonies. In addition, its contents helped to ac- 
quaint the colonies with one another and promoted uni- 
formity in intercolonial knowledge and patterns of thought. 

The many, varied advertisements in the newspapers 
bear witness to the extensiveness of intercolonial trade. 
Inhabitants of any one colony were constantly reminded 
of their neighbors along the Atlantic coast. The press re- 
ported a variety of items concerning education, revealing 
the intercolonial nature of the enrollment and fund-raising 
campaigns of several colleges. 

Newspapers also contained striking examples of inter- 
colonial liaison in medicine and science. Franklin’s in- 
vestigations in the field of electricity had their influence 
along the entire Atlantic coast. 

The events of the Great Awakening, the first great com- 
mon emotion in America, were extensively reported in 
the newspapers. The itinerary of the controversial George 
Whitefield was a favorite topic. The devotion and conster- 
nation which this forceful orator aroused crossed pro- 
vincial lines and caused his followers in the several colo- 
nies to unite against his equally widespread detractors. 
His beloved orphanage was in Georgia; his most devoted 
followers were in Pennsylvania; and he died in Massachu- 
setts. 

Although the intercolonial wars caused some distrust 
and disharmony, they resulted in much mutual sacrifice 
and expense. Regional collaboration was extensive. The 
initiative and co-operation of the four New England colo- 
nies with lesser aid from governments to the south, re- 
sulted in the incredible victory at Louisburg in 1745. 

The Stamp Act prompted a keener sense of unanimity 
because the measures of Parliament fell equally upon the 
colonies. Later, when individual colonies were singled out 
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for punishment, the others were distinctly aware that they 
were equally in danger. This union of interest was imple- 
mented by nonimportation agreements and committees of 
correspondence. For this period of colonial discontent, 
America had the advantage of a newspaper which was 
reaching maturity. As an adolescent, the press had 
achieved a great deal by reporting items of intercolonial 
interest. It was able to enter the 1760’s with self-conscious 
confidence and campaigned aggressively for the patriot 
cause. 

Although nationalism is a dangerous thing upon which 
to generalize, it is safe to say that the seeds of what was 
to emerge as an American nation, nourished by a common 
heritage and a wealth of intercolonial association, were 
sown during the colonial period in the rugged but fertile 
fields of the New World. The colonial newspaper docu- 
mented and promoted the emergence of this American com- 
munity. 254 pages. $3.30. Mic 57-4764 


FRENCH ECONOMIC POLICY 
SINCE THE LIBERATION, 1944-1954 


(Publication No. 23,520) 


James Michael Laux, Ph.D. 
Northwestern University, 1957 


A condition of virtual stagnation marked the French 
economy between the First and Second World Wars. Gov- 
ernment policy did not work to favor the economic trans- 
formation which France needed to fit the changed character 
of the interwar decades. In the formulation of policy 
short-run political considerations vastly outweighed eco- 
nomic realities. The refusal to devalue the franc in the 
early 1930’s sacrificed the economy to the illusion of mone- 
tary stability while the reforms of the Popular Front failed 
to produce economic expansion. 

The end of the Second War left the economy in a state 
of barely suppressed inflation and with acute raw material 
scarcities. The extent of wartime damage to industrial 
plant has been greatly overestimated except in transpor- 
tation. 

The program for postwar economic policy outlined in 
the Resistance Charter called for the nationalization of key 
industries, national economic planning, an improved social 
security system, and a greater voice for labor in economic 
decision making. After the de Gaulle government hesitated 
for over a year to fulfill the Charter, the leftist First Con- 
stituent Assembly enacted most of it into law by the spring 
of 1946. This effort exhausted the initiative of the Left 
and from this point on economic policy tended to return to 
the prewar tradition. 

Inflation could not be stopped until labor productivity 
rose considerably above the low of 1945 and until some re- 
striction was placed on credit expansion. American eco- 
nomic assistance helped improve production and produc- 
tivity and American pressure finally led to quantitative 
credit control late in 1948. The ensuing monetary sta- 
bility lasted only until the Korean crisis. Then rearma- 
ment brought another inflationary spell which a series of 
weak governments failed to counter until late in 1951. 
After a mild and healthy recession the economy began a 
rapid expansion in 1954 although the French export position 
remained weak. 





The European Coal-Steel Community offered an imagi- 
native approach to eliminating Franco-German antagonism 
by knotting together their heavy industries. In its first 
years of operation this political objective was not reached 
but the threat of competition did force some moderniza- 
tion in French coal and steel. Greater intra-Community 
trade diminished violent price fluctuations in the member 
countries. 

The policy of nationalization deceived its proponents. 
Carried out primarily as a punitive measure against big 
business, it did not materially alter the economic struc- 
ture. Tripartite (labor, consumers, and State) governing 
boards did not demonstrate much effectiveness. 

Jean Monnet and the Socialists helped make govern- 
ment economic planning popular in the immediate postwar 
years. As this planning directly affected public invest- 
ment only, many obstacles to economic transformation 
were left virtually untouched. On the other hand, tre- 
mendous investments in energy and railways made these 
nationalized sectors among the most modern in France. 
By the 1950’s emphasis on planning was overshadowed by 
government efforts to improve productivity. 

The postwar decade saw the French standard of living 
rise farther above the prewar level than the British or 
Western German, but this resulted more from a greater 
labor input than because of positive economic policy. In 
Parliament, the leaders of the center groups which were 
in power through most of the decade found it hard to op- 
pose their stand-pat constituents and once again ineffec- 
tiveness marked most attempts to accelerate the transfor- 
mation essential to economic growth. Large subsidies to 
agriculture and handicraft enterprises immobilized valu- 
able manpower. Chronic inflation discouraged saving and 
productive investment. Fiscal policy rarely favored 
greater productivity, and competition, foreign and domes- 
tic, was not encouraged. 

At the end of the decade, however, monetary stability 
and a greater economic sophistication among leaders 
favored French participation in the world economic boom. 
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This study is concerned with the operation and results 
of American Protestant and Catholic missions in Japan 
for the period, 1918-1941. Since these missions were as- 
sociated with churches, the membership of which com- 
prised about eighty per-cent of Japan’s Christian popula- 
tion, and since many of their activities were consequently 
undertaken jointly with Japanese Christians, the study is 
also concerned with the status of Christianity in Japan. 
Both American and Japanese influences affected the prog- 
ress of American missions and the success of their propa- 
gation of Christianity in Japan. 

As for the American, these consisted principally of a 
shortage of both missionary personnel and contributions 
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necessary to support their work. This was true of both 
Protestants and Catholics. Even though the manpower and 
monetary contributions of the Protestants were more ex- 
tensive, in neither case were the needs of the missions 
satisfied, and their progress was correspondingly cur- 
tailed. Japan raised more formidable obstacles than 
America however. Despite the fact that Christian missions 
and churches expended considerable effort evangelizing 
Japan, Christianity’s total church membership was only 
one half of one per-cent of the Japanese population after 
over fifty years of missionary labor. Indeed, Christianity 
expanded so slowly that its influence in Japan must be re- 
garded as most limited. While it caused many Japanese 
to appreciate Christian values and, in the case of Protes- 
tant Christianity, exerted an important indirect influence 
on Japanese society by propogating ideas in favor of liber- 
alism, woman’s social emancipation, and internationalism 
it did not win converts in substantial numbers. 

There are several reasons which explain why church 
membership was so small. One of these was America’s 
poor example; many educated Japanese were indifferent 
to Christianity, both because they believed that it was dy- 
ing out of western civilization, and because the foreign 
policy of western states was anything but Christian. An 
additional reason explaining this slow progress was Chris- 
tianity’s failure to adapt to the century old ways and values 
of the Japanese people. Christianity was too western in 
leadership, forms, liturgy, and psychology to be under- 
stood and accepted by many Japanese. 

Missionaries were largely responsible for this lack of 
adaptation. Since American Protestant missionaries cor- 
related the Kingdom of God with such western ideas as 
democracy, liberalism, and women’s social emancipation, 
they closely identified the triumph of western ways in 
Japan with the expansion of Japanese Christianity. They 
tended to overlook Japanese culture and to underestimate 
its appeal for a large majority of Japanese. Although 
Catholic missioners were somewhat more tolerant of Jap- 
anese patterns, the Catholic Church in Japan also suffered 
from association with the West, largely because of its 
western heirarchy and liturgy. 

The full misfortune of Christianity’s foreignness did 
not reveal itself until the nineteen thirties. During this 
decade, the brief vogue for westernisms, which had pre- 
vailed among the Japanese middle class in the twenties, 
vanished abruptly; and doors closed on western ideologies 
with most unfortunate repercussions for Christianity. 
Japan’s military overlords placed firm pressures on 
Christian bodies to conform to the “Japanese Way,” and 
Christians were forced to make several ideological somer- 
saults to accommodate them. Despite these adjustments, 
the “ Foreign religion” suffered a marked decline in popu- 
lar interest. 

And finally, a last reason for the small number of 
Christians lay in Japanese religious and cultural tradi- 
tions. While educated Japanese were distrustful of abso- 
lutes and inclined to be syncretistic and utilitarian in their 
religious attitudes, the masses were still strongly in- 
fluenced by Buddhism and Shinto. Both these religions, 
paradoxically, were strengthened by contacts with Chris- 
tianity. State Shinto, with its shrine ceremonies compul- 
sory for all Japanese and its extensive influence over edu- 
cation, including Christian education, posed a most seri- 
ous obstacle to Christianity’s expansion. 

In conclusion, the study suggests that Christianity is 





facing a difficult challenge in Japan, and that its future 
depends mainly on whether or not missionaries and Jap- 
anese Christians can adapt to Japanese ways. Certainly, 
the Japanese were too oriental and the Christian enter- 
prises in Japan too western for Christianity to make any 
sizable gains in the period, 1918-1941. 
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PRESIDENT McKINLEY AND THE ORIGINS OF 
' THE SPANISH-AMERICAN WAR 


(Publication No. 24,029) 


John Layser Offner, Ph.D. 
The Pennsylvania State University, 1957 


This dissertation treats in detail President William 
Mc Kinley’s role in the origins of the Spanish-American 
War. In a largely chronological exposition, the president’s 
actions and motives are closely examined for their rela- 
tionship to factors historians have used to explain the war, 
such as sensationalism, manifest destiny, maturing in- 
dustrial economy, chauvinism, political pressure, humani- 
tarianism, and continental defense. 

The important primary source materials used were: 
the William McKinley papers, William R. Day papers, 
American diplomatic archives, Congressional Record, and 
key newspapers. The pattern of research was too limited 
to support definitive conclusions about factors responsible 
for the war other than presidential actions. 

Historians have long held that jingoes and sensational- 
ists pressured McKinley against his will into declaring 
war with Spain, but the facts demonstrate that this thesis 
needs some revision. Actually, the president carried out 
a remarkably consistent Cuban policy in the face of great 
political pressure. 

Many of the factors usually held responsible for the 
war only affected McKinley in a minor way. The president 
was aware of manifest destiny and changing naval con- 
cepts of defense, but he did not go to war to gain Carib- 
bean naval bases or additional territory. The economic 
depression tended to preserve peace, since McKinley, who 
was committed to restoring national prosperity, believed 
that war would delay economic recovery. McKinley’s 
Cuban policy, which was basically patriotic, was not chau- 
vinistic to the point of war. There is no evidence that 
Mc Kinley paid any attention to certain editors’ sensation- 
alistic crusades for Cuba Libre, while a few incidents, un- 
related to Cuba, suggest that McKinley despised sensa- 
tionalistic journalism. 

Conversely McKinley was motivated by humanitarian- 
ism and conservatism. Spanish-condoned famine in Cuba 
outraged McKinley’s humanitarian sentiments. Months 
before war was declared, Spanish inability or unwilling- 
ness to end Cuban suffering convinced McKinley that Cuba 
must become independent. Before the Maine sank, he be- 
gan preparations to solve the Cuban problem. Conservat- 
ism--political, economic, and legal--colored all Mc- 
Kinley’s actions. This conservatism gave an element of 
indecision and lack of imagination to his policies, but it 
served him well by moderating his patriotism, steadying 
his course and delaying military intervention until nearly 
the entire nation was united behind this course. 











The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





2996 HIS TORY 





Parenthetically, it should be noted that Presidents 
Cleveland and McKinley faced different manifestations of 
the Cuban problem, since both the Spanish inspired Cuban 
famine and the Maine disaster occurred after McKinley’s 
inauguration. 

The pressures for war reached a climax late in March, 
1898. Mounting Cuban starvation persuaded conservative- 
minded people that the United States must act quickly, and 
the official naval report on the Maine disaster caused 
chauvinists to scream for revenge. As public pressure 
rapidly increased, McKinley pursued his final diplomatic 
negotiations for Cuban independence. Before these negoti- 
ations ended, Republican members of the House of Repre- 
sentatives revolted against his conservative leadership and 
threatened to declare war. McKinley responded slowly to 
this enormous political pressure, only deciding for war 
when negotiations with Spain completely failed on April 1, 
1898, 

Historians have erred in criticizing McKinley for re- 
jecting Spain’s last-minute concessions of April 10, 1898. 
Actually, Spain made equivocal proposals which Mc Kinley 
dismissed with the strong support of the cabinet, Congress, 
and country. 








THE IDEOLOGY AND TECHNIQUES OF 
REPRESSION: GOVERNMENT AND 
THE RADICALS, 1903-1933 


(Publication No. 24,317) 


William Preston, Jr., Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Howard K. Beale 


Historians have commonly treated the “red-scare” of 
1919-1920 as largely, if not entirely, the result of World 
War I and the Russian Revolution of 1917. The “deporta- 
tions delirium” or the * Palmer raids” that climaxed the 
scare have appeared as an aberration, a departure from 
normal procedures during an unusual anti-radical hysteria. 
This dissertation suggests that the events of 1919 and 1920 
were, on the contrary, the outcome of passions, policies, 
and methods that had arisen some thirty years before the 
war. The raids represented not a deviation from but an 
adherence to the traditional treatment accorded aliens and 
radicals, an anti-democratic path along which the United 
States is still progressing. 

Government files reveal the following pattern. From 
the end of the nineteenth century on, the federal govern- 
ment developed in the removal of alien undesirables tech- 
niques that violated due process and many fundamental 
rights guaranteed American citizens under the Constitu- 
tion. The Supreme Court upheld the Immigration Bureau 
because the Court considered deportation a non-criminal, 
administrative process. As a result the Service became 
steadily more summary in its practices. 

In 1903 the government added radical aliens to the de- 
portable classes. This was a new departure, nothing simi- 
lar having been attempted since the discredited Alien and 
Sedition laws of the Federalist period. After the assas- 
sination of McKinley, federal lawmakers and administra- 
tors seemed convinced that radicalism was alien inspired 
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and nourished and that deportation was the best technique 
for restoring domestic security. 

From 1905 on, the Industrial Workers of the World, 
one of the most feared organizations in the country, domi- 
nated the development of the anti-radical crusade. To re- 
press the ILW.W., the government refused to naturalize its 
alien members and rewrote the deportation law three 
times, penalizing in the end not only individual actions but 
beliefs and memberships as well. 

At the outbreak of World War I, federal officials were 
ready to initiate large-scale deportations of 1W.W.s. The 
war, however, gave opponents of the Wobblies additional 
weapons. The drive to suppress labor radicals thereupon 
developed two additional phases: illegal use of federal 
troops under the wartime emergency and judicial prosecu- 
tions also under the cover of war. In the Northwest, im- 
migration inspectors rounded up large numbers of the 
I.W.W. aliens in 1918. Troops, trials, and deportations 
ran more or less simultaneously, but the deportation cru- 
sade always remained the favorite weapon. And to it the 
government returned when the war emergency had passed. 

The attempt and failure to deport the alien Wobblies 
determined the pattern and timing of the dragnet Palmer 
raids in 1919 and 1920. Experience with the LW.W. called 
forth new techniques including the cooperative arrange- 
ment between the Bureau and the Department of Justice 
agents. Widespread opposition to the red raids terminated 
the deportation crusade in 1920. 

During normalcy the federal government clearly indi- 
cated its anti-radical attitude even though there were no 
large-scale operations. The administration at Washington 
delayed the release of interned alien enemies, opposed the 
amnesty of political prisoners and the restoration of their 
civil rights, sought the deportation of the alien segment 
set free, and remained militarily prepared to put down any 
radical-rebel uprising. 

The anti-radical crusade of the first three decades of 
the twentieth century was dominated by the struggle be- 
tween the government and the I.W.W. and within that by 
the battle to deport alien I.W.W.s. A study of this contest 
brings to light the development of the policies and prac- 
tices from which the present spirit and structure for handl- 
ing aliens and radicals evolved. 
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BRITISH LIBERALISM: SOME PHILOSOPHIC 
ORIGINS. THE CONTRIBUTIONS OF ADAM SMITH, 
THOMAS ROBERT MALTHUS, JEREMY 
BENTHAM AND HERBERT SPENCER. 


(Publication No. 23,221) 


Frank Fish Walker, Jr., Ph.D. 
Stanford University, 1957 


Liberal politics prevailed in nineteenth century Britain: 
individual liberty and less government were the watch- 
words. Four philosophers of laissez-faire, or freedom 
from government regulation, were outstanding and repre- 
sentative expositors: Adam Smith, Thomas Robert Mal- 
thus, Jeremy Bentham, and Herbert Spencer. Their theo- 
ries, with reference to the contemporary politics and the 
origins of liberal policies, have been taken here as the 
subject of study. 
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Adam Smith (1723-1790) was the prophet of laissez- 
faire. In protest against mercantile economics, which 
favored “merchants and master manufacturers” to the 
prejudice of the community as a whole, he declared for the 
independence of business from political surveillance. A 
man, he said, was the best manager of his own money; to 
Smith’s faith, moreover, economic liberty would shortly 
permit the best of all possible societies. His pleas for 
labor liberty and “liberal reward” were heartfelt, but little 
heeded in the next century. He allowed government a re- 
duced but not unimportant role for the future; his proposal 
for national education betokened his tolerance of great 
government when it was for social good. His economics 
were hopeful of freedom with prosperity for all orders. 

T. R. Malthus (1766-1834), though a loyal Smithian, de- 
valued the master’s social optimism. Dealing with the 
problem of rural poverty in his time, which seemingly be- 
lied Smith’s promises of labor prosperity, Malthus pro- 
pounded the theory that population was ever in excess of 
food supply. The poor were therefore considered as the 
parents of poverty; the only remedy was “moral restraint”, 
or deferment of marriage until the means warranted. By 
his population politics, Malthus prohibited all state efforts, 
poor relief in particular, to relieve social distress. Smith- 
ian economics were thus transformed into a ‘dismal 
science”. 

Jeremy Bentham (1748-1833) was the Adam Smith of 
political liberalism. Individualism and social felicity were 
best served, he proposed, by franchise reform towards 
“democratic ascendancy” or a fully representative parlia- 
ment. His legal reforms also looked to greater privilege 
for petitioner and greater security in social relations. He 
invented, to prove his projects, a social science taking the 
“greatest happiness of the greatest number” as its moral 
and political criterion. The “utilitarian” principle was one 
of intense optimism, and promised a reconciliation of in- 
dividualism and majoritarianism allowing many bureau- 
cratic good works. 

Herbert Spencer (1820-1903), an extreme individualist 
in the early days of welfare legislation, was less partial to 
democracy. An evolutionist, he believed that natural laws 
obviated reformist “meddling” Natural predestination and 
human enterprise augured a perfect state; for the waiting 
centuries, strict hands off, self-help, and success to the 
hardiest must prevail. Last of the great original theorists 
of nineteenth century laissez-faire, his stern anti-statism 
was little listened to; “welfare” was winning the political 
day. 

Liberalism left the British citizen freer at the end of 
the century than he had been at the start. Commercial 
regulations, religious disqualifications, electoral inequities 
were largely gone. The philosophy of laissez-faire had 
not, however, shown enough solicitude for social wellbeing; 
its early advocates, however, were more concerned with 
the lot of the lowly than, when the need was greater, its 
later spokesman. A compromise of the ideals of liberty 
and welfare was required before liberalism regained its 
“reformist” name. 348 pages. $4.45. Mic 57-4769 





THE UNITED STATES AND THE 
WORLD DISARMAMENT CONFERENCE, 1926-1935: 
A STUDY OF THE FORMULATION 
OF FOREIGN POLICY 


(Publication No. 23,558) 


Fred Herbert Winkler, Ph.D. 
Northwestern University, 1957 


The formulation of American foreign policy is a com- 
plex process. Although the President and his Secretary of 
State are responsible for the conduct of American rela- 
tions with other countries, the foundations for their de- 
cisions are laid by various agencies within the executive 
branch. Without such assistance both men would be seri- 
ously handicapped, since they could not personally secure 
all the information essential to the preparation of policy 
which might involve economic, social, cultural, and mili- 
tary issues as well as political ones. 

Consultation with the personnel of executive depart- 
ments is but one step in the formulation of foreign policy. 
The President and his Secretary of State must constantly 
consider the effect any proposed solution to foreign prob- 
lems will have upon the Senate, which must approve any 
treaties subsequently negotiated, and upon the House of 
Representatives, which, through its control over appro- 
priations, could hamstring a foreign program. They are 
influenced in their decisions by domestic pressure groups 
and by the activities of foreign governments. Finally, they 
must reconcile the projected policy with traditional Ameri- 
can diplomatic objectives. 

The interplay of these forces can be illustrated by 
American participation in disarmament discussions at 
Geneva from 1926 to 1935. Eager to further the cause of 
world peace after 1921, the Presidents and their Secre- 
taries of State during this period supported international 
efforts to control the size of armaments. The armaments 
policy which these men formulated reflected the advice of 
the Division of Western European Affairs in the Depart- 
ment of State, the Office of the Chief of Staff in the War 
Department, the General Board and the Office of the Chief 
of Naval Operations in the Department of the Navy, and 
American delegates at Geneva. 

Congressional debates and hearings testify to the con- 
tinuing struggle between President and Congress to con- 
trol foreign policy. The cooperation and the clash between 
personalities and ideas within the executive branch are 
revealed by published and manuscript executive documents, 
diaries, memoirs, and private correspondence. The pic- 
ture of the development of an American armaments policy 
emerges from these sources. 

That policy was designed to permit international co- 
operation without entangling the United States in foreign 
political quarrels, a tradition jealously guarded by Con- 
gress. It recognized the unwillingness of American mili- 
tary and naval planners to approve any control of arma- 
ments which might render their forces incapable of de- 
fending this country. Finally, it sought to reconcile Con- 
gressional supporters of disarmament and Congressional 
advocates of an unrivaled armed force. 

American participation at Geneva was originally based 
upon the belief that these negotiations involved European 
land armaments primarily. American delegates were in- 
structed to limit their activities to encouraging the Euro- 
peans to solve their own problems. The disintegration of 
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peace after 1931 and the fear that the World Disarmament 
Conference would fail led to modifications of this policy. 
These alterations involved a change in techniques 
rather than of objectives. The ultimate goal of American 
armaments policy remained the defense of the United 
States through the control of world armaments. After 1931 
the earlier passive American role was replaced by a more 
active approach to achieve this -nd. The Hoover adminis- 
tration presented the Conference with a specific American 
plan for the reduction and limitation of armaments. The 





Roosevelt administration linked the issues of armaments 
and security against aggression and sponsored an effort 

to control the international arms traffic although both pro- 
posals provoked Congressional opposition. 

The formulation of this armaments policy frequently 
led to disagreement within the executive branch. The final 
decisions, however, represented the cooperation of many 
men who were always aware that Congress could limit an 
executive proposal for the conduct of foreign affairs. 
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THE RELATIONSHIP OF EARLY INFANT 
REGULATION AND LATER BEHAVIOR 
IN PLAY INTERVIEWS 
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Mary Ellen Durrett, Ph.D. 
The Florida State University, 1957 


Experiences of early infancy and childhood are alleged 
to be crucial in the etiology of behavior deviations. Psy- 
chiatric observations and a number of systematic psycho- 
logical studies have focused on the vital importance of 
early experiences on the individual’s personality. In gen- 
eral there are two classes of studies, one describing vari- 
ous familial factors and the other relating specific infant 
care practices to later personality patterns. The available 
data do not present unequivocal evidence of the exact na- 
ture in which early life conditions are related to later de- 
velopment. 

The general aim of this study was to investigate the 
relationship between fantasy aggression of four- and five- 
year-old children and the degree and quality of regulation 
in their infant feeding schedules, the timing of and methods 
used in their toilet education, and the methods of discipline 
and guidance used in specific situations. Three sets of 
hypotheses were tested: (a) hypotheses relating early 
regulation and later aggression, (b) hypotheses relating to 
frequency and type of doll play aggression exhibited by 
boys and girls, and (c) hypotheses relating to spankings 
and kind of punishment given boys and girls. 

The subjects were 60 four- and five-year old children 
and their respective mothers from white, native-born, ur- 
ban, intact families living in Tallahassee, Florida where 
the father followed a profession. Fifty-eight of the fami- 
lies were in the upper middle class, and 2 families were 
in the lower upper class. The children were equally di- 
vided according to sex and age. 

Data on fantasy aggression were obtained in controlled, 
standardized doll play interviews. The aspects of behavior 
which were scored were: (a) physical aggression, (b) ver- 
bal aggression, and (c) non-aggression. Each child was 
given two play interviews of 20 minutes each; never on 
consecutive days, but always within a five-day period. The 
early regulation data were obtained from interviews with 
the children’s mothers following the completion of the two 
doll play sessions. 





Boys exhibited more physical aggression than did girls 
and girls exhibited more verbal aggression than boys; 
these differences were statistically significant at the .01 
level of confidence. It was shown also that the frequency 
of spankings given the boys by both mothers and fathers 
was greater than that given the girls; these differences 
were Significant at the .05 level. The findings of several 
earlier researches are confirmed in that, in both doll play 
sessions, boys were more aggressive than girls, and for 
both sexes, there was an increase in the amount of aggres- 
Sion from session one to session two. 

In the present study no statistically significant rela- 
tionship was found between aggression and the early regu- 
lation measures. Intercorrelations between early regula- 
tion measures were low and positive with few exceptions. 
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DEVELOPING A PLAN FOR BETTER 
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AT EASTERN MENNONITE COLLEGE 


(Publication No. 24,039) 


Mary Emma Showalter, Ed.D. 
The Pennsylvania State University, 1957 


Parents in Mennonite families generally believe that 
homemaking skills should be handed down from mother to 
daughter. As a result, young women enrolling in Men- 
nonite colleges are inclined to by-pass programs in home 
economics. While they consider that preparation for mar- 
riage is of prime importance, they do not believe that col- 
lege is the place or the means of receiving such informa- 
tion. Relatively few of the mothers, however, have had 
sufficient understanding of scientific, sociological, and 
economic principles existing in contemporary living. 
Therefore, home economics is in a unique position to sup- 
plement home training. 

In order to develop a plan for better acceptance of 
home economics at the college under study, a method of 
evaluating its present program would have to be formu- 
lated. For appraisal of the present home economics de- 
partment at Eastern Mennonite College, four groups were 
selected as the sample: the administrative committee and 
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division heads of instruction, college women, home eco- 
nomics majors, and home economics graduates. A sepa- 
rate instrument was prepared which was presented to each 
of the four groups. An interview form was given to the ad- 
ministrative group; the other three instruments were in 
the form of questionnaires. Questions were designed to 
obtain information concerning: opinions and beliefs as to 
the purpose and function of home economics in the college 
program; factors contributing to interest or lack of in- 
terest in home economics in Mennonite colleges; an evalu- 
ation of the entire department of home economics; and 
means of strengthening the present program. 

The investigator also made a study of effective methods 
and techniques used in the promotion of home economics 
and the recruitment of home economics students. Ideas 
were collected from professional magazines in home eco- 
nomics and in higher education, questionnaires sent to 
home economics departments and colleges of home eco- 
nomics with increasing enrollments, materials from the 
home economics education division of the Office of Educa- 
tion in Washington, brochures and pamphlets from institu- 
tions of higher learning, and contemporary research. 

The administrative group considered home economics 
to be an important part of the program at Eastern Men- 
nonite College. Three-fourths of them believed the pro- 
gram would be strengthened if it were enlarged to include 
a major in home economics education. All agreed that one 
means of strengthening it would be to allow time for pro- 
motion and student guidance when planning the work load of 
the department head. Seven-eighths of the group favored 
making one course in home economics a part of the gen- 
eral education requirement of all women enrolled. 

Factors considered by the administrative group to be 
of most importance in slow acceptance of home economics 





are as follows: students are of the opinion that they can 
learn the home making skills from their mothers, and they 
are unaware of the personal and professional benefits to 
be gained. 

Factors contributing most to lack of interest in home 
economics as checked by students were: interests and ap- 
titudes in other fields, and belief that they can get such in- 
formation outside the classroom. Ninety-two per cent of 
the students said they would be interested in having a 
course in home economics included in their general educa- 
tion requirements. 

Home economics majors and graduates generally ex- 
pressed satisfaction with the program, methods of instruc- 
tion and physical facilities of the department. They be- 
lieved the revised program to be a decided improvement 
over the one formerly offered. Some suggestions for fur- 
ther improvement were to enlarge the offerings to include 
professional education, and strengthen the area in child 
development. 

From the sources given in the previous summary, a 
list of methods and techniques was made which may con- 
tribute to the promotional program in home economics at 
the college under study. Some of these involve taking spe- 
cific steps to acquaint students, parents, and college staff 
with the program. These include such features as a 
special-emphasis day or week, “open house” in the de- 
partment, news columns for the college paper, and radio 
programs by home economics classes. 

Other suggestions were more general in nature and re- 
quire long-term planning. These include plans for closer 
integration with other departments of the college, making a 
study of the general education requirements of women, and 
more closely relating class activities and experiences to 
the needs and interests of students. 
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This dissertation represents a pioneering attempt to 
investigate how much the reader’s comprehension is af- 
fected by the organization which the author gives his work. 
An assumption involved is that the reader is an organizer 
of what he reads. The opening chapter draws on material 
from physiology, psychology, social psychology, psychiatry, 
cybernetics, and general semantics in an attempt to de- 
scribe the brain as an organizing mechanism. The struc- 
ture of the brain makes possible meaningful, patterned, or 
organized perceptions of the discrete stimuli brought to it 
by the sensory nerves. The functioning pattern of the 





brain, that is, the organization, is its structure, not any 
separate cells, for they exist only temporarily. The pat- 
terns result from each individual’s unique experiences. 
He in a sense creates his own world, because he learns to 
respond to certain stimuli and to ignore others which are 
equally available. Life’s tendency is to create a negative 
entropy, to maintain itself as long as possible against the 
universal movement to deterioration of pattern and dis- 
tinctiveness, and to combat the movement toward chaos 
and sameness. 

It is believed that the brain may, like the autonomic 
nervous system, possess homeostatic devices which at- 
tempt to maintain optimal functioning of the body in spite 
of either internal or external factors which disturb its 
equilibrium. Electroencephalographic study of the brain 
indicates that a slow, regular pattern of activity is de- 
sirable and the inference is that such regularity may be 
produced by a process of ignoring stimuli which do not fit 
established rules or patterns through which stimuli are 
perceived. 

The second chapter defines organization as a whole 
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comprised of related parts. Both terms are relative. Any 
description of an organization must be based on arbitrary 
limitations. Several types of organization are listed. The 
third chapter points out that comprehension has not yet 
been adequately defined. Through electrical study of brain 
waves different types of persons have been described: 
some are known as vocalizers; others are visualizers. 
Can one test of comprehension evaluate the learning which 
has taken place in two such different brains? The fourth 
chapter reviews relevant experimental work and suggests 
other tests which might be used in an effort to make some 
quantitative studies of the extent to which organization af- 
fects comprehension. 

The fifth and sixth chapters describe a test given in an 
effort to gain some experimental evidence of the effect 
which organization has on comprehension. In essence, the 
experiment involved having readers take comprehension 
tests after having read material in the form in which it 
was originally published and again after it had been scram- 
bled. Statistical analysis of the mean scores resulting 
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JOHN WOOLMAN’S READING 
(Publication No. 23,971) 


Walter Forrest Altman, Ph.D. 
The Florida State University, 1957 


This is a study of the books which John Woolman read, 
lent, quoted or alluded to in his writing. An initial chapter 
establishes Woolman as in many ways a typical conserva- 
tive Quaker of his time but singularly blessed with a happy, 
pious home life and a circle of devoted friends who to some 
extent shared his religious concerns. A second chapter 
gives brief descriptions of the books which Woolman may 
be supposed to have read. By far the preponderance of 
these books are upon religion, and many of the writers may 
be called mystics. 

The third and fourth chapters show that the Bible and 
works of mystical import were the major influences on 
John Woolman’s thought and style. Woolman is related to 
various schools of mysticism and particularly that called 
Quietism, which arose out of Calvinist theology and the 
Counter-Reformation and influenced Quakers in the eight- 
eenth century. Circumstantial and internal evidence is in- 
troduced to show that Woolman was influenced in his writ- 
ing by several Catholic, Anglican and dissenting mystics, 
including the leading French Quietists Francois Fénélon 
and Mme. Jeanne Guion. 

The major value of this study to Woolman scholarship 
is that it is based on a thorough examination of the books 
Woolman may be supposed to have read and offers for the 
first time detailed evidence that Woolman was strongly in- 
fluenced by the mainstream of European mysticism. It 
should be useful also in that it lists all known readings and 








from the two readings, spaced thirteen weeks apart, indi- 
cates there was no Significant difference in comprehension 
as measured by the test. The form of the passage did not 
seem to be a factor in the rate of reading. 

In written responses to questions, the subjects of the 
experiment, freshman students in the engineering college 
of the University of Louisville, gave evidence that they 
could in a few minutes compare the two versions and tell 
what changes had been made. Sixty-eight percent of the 
subjects preferred the scrambled version, but the experi- 
menter discounts that result because they read that version 
thoroughly just prior to expressing a preference. When 
asked to identify which version had been published and 
which had been scrambled, only sixty-two percent could 
identify the original version. 

One inference made is that the greater the number of 
parts scrambled within a whole, the greater will be the in- 
fluence on comprehension. A conclusion reached is that 
two readers can form almost completely opposite opinions 
about how well a given piece of writing has been organized. 

175 pages. $2.30. Mic 57-4773 
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relates them to Woolman’s life, his religious thought and 
his literary style. 297 pages. $3.85. Mic 57-4774 
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Joseph Hall (1574-1656) was in his day a literary figure 
of considerable significance. His achievements as satirist 
and character writer have been sufficiently emphasized in 
the histories of English literature. But it is his devotional 
writing, to which scant attention has been paid, that re- 
veals him at his best and establishes him as one of the 
better prose writers of the age. 

After tracing the development of English devotional 
literature from Caxton’s time to the middle of the seven- 
teenth century in order to note the sources of its ideas 
and the emergence of its essential literary characteristics, 
this dissertation examines each of Hall’s devotional works. 
It summarizes their contents, analyzes their literary 
qualities, describes the sources of the moral and theologi- 
cal commitments, and attempts to establish the writer’s 
place as a contributor to the literature of devotion. Hall’s 
numerous contributions to this literary genre, appearing 
rather regularly from 1605 to 1653 are remarkable for the 
diversity of their concerns, touching, as they do, upon 
most of the theological and moral issues of a theologically 
sensitive age. 
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The early Meditations and Vows, miniature essays on 
a variety of subjects, employed an original structure Hall 
was to use many times and others were to imitate. These 
pieces first revealed the writer’s enthusiasm for the plain 
style and moral restraint of Senecan thought, an interest 
he promoted so constantly and effectively that he became 
known as an important exemplar of Christian Stoicism and 
was later referred to as “our English Seneca.” Evident, 
too, in the early work was Hall’s commitment to a Cal- 
vinist theology. Whatever apparent paradox there is in his 
espousal on the one hand of Puritan doctrine and on the 
other of Anglican Church polity is resolved in the discov- 
ery that his doctrinal loyalties are really the positions of 
historic Christianity. The mystical tone in his writing, an 
emphasis that grew stronger as he grew older, is best 
seen in The Great Mystery of Godliness. Originality of 
form and idea is shown also in Hall’s major devotional 
work, the Contemplations, a series of nearly two hundred 
meditations which reconstruct, with moral elaborations, 
the principal narrative passages of the Old and New Testa- 
ments. The Contemplations sums up nearly all of the 
writer’s moral and theological values. Stylistically it, too, 
gives support to the judgment that Hall was one of the chief 
anti-Ciceronians and a significant champion of the Attic 
style. 

Hall is everywhere in his work the steady champion of 
an unfaltering orthodoxy. In an age when many and diverse 
forces were at work -- deism, the new science, material- 
ism -- to destroy the older patterns of faith, he remained 
unshaken in his allegiance to historic Christianity in such 
matters as the sovereignty of God, the inspiration of the 
Scriptures, the nature of the atonement, and salvation by 
grace. Although he was sure of his own convictions, he 
refused to be contentious, preferring rather than contro- 
versy the via media, a position with which he came gen- 
erally to be associated. 

Although Hall’s works are less well known than the 
seventeenth century devotional classics of Donne, An- 
drewes, Taylor and Baxter, they are in many ways quite 
their equal and reveal some of thé same merits that have 
won those writings enduring form. 

280 pages. $3.60. Mic 57-4775 
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Seymour Feiler, Ph.D. 
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Between 1774 and 1793 (?) the Correspondance Lit- 
téraire secrete, a clandestine journal, was published by 
the Société Typographique de Neuwied in Germany. As far 
as is known, there is no complete copy of the original ver- 
sion of this periodical. The Bibliotheque Nationale con- 
tains the volumes for the following years only: 1775, 1777 
-- numbers 1 and 12, 1778 -- numbers 1 to 26, 1785, 1786. 
Little is known about the editor except that his name was 
Francois Métra and that he was probably an ex-banker of 
Paris and a business agent for Frederick the Great. There 
was some confusion as to his identity since there appears 











to have been another Francois Métra, who disseminated 
political news from a park bench in the garden of the 
Tuileries. 

A reprint of the original periodical was published by 
unknown editors, from 1787 to 1790. This version, called 
the Correspondance secréte, politique et littéraire pour 
servir 4 l’histoire des cours, des sociétés et de la lit- 
térature en France, depuis la mort de Louis XV, was pre- 
sumably published by the firm of John Adamson in London 
and covers the period from 1774 to 1785. It is this sec- 
ond version which has furnished the source for this dis- 
sertation. 

Because this periodical is frequently used by those 
who wish to gain information about late eighteenth-century 
France, the present study was undertaken with the pur- 
pose of determining the journal’s prejudices, views, and 
attitudes toward the political, literary, and social events 
of the day. 

Although the beginning of this study is devoted to the 
circumstances surrounding publication of the journal and 
to the identity of its editors and writers, the greater part 
is concerned with its content and views. It is concluded 
from the many articles on political affairs found in the 
eighteen volumes that the journal, although not inclined to 
criticize Louis.XVI too severely, stands for the type of 
reform advocated by Turgot and, especially, Necker. 
Despite the fact that it appears to favor a reformed mon- 
archy, the journal is not unfriendly to the republican form 
of government. In international affairs, the Correspond- 
ance is decidedly on the side of the colonists in the Ameri- 
can Revolution. Franklin and Washington are treated with 
respect, but France is cautioned to be careful in her deal- 
ings with the new nation. 

Literature and philosophie are recurrent themes in the 
issues of the journal. A running battle with the philo- 
sophes, because of their tyrannical hold on the literary 
world, takes up a good number of the journal’s pages, 
which show begrudging admiration for Voltaire, venera- 
tion for Jean-Jacques Rousseau, and a mixture of con- 
tempt and awe for the intriguing Beaumarchais. There 
are, however, many bitter attacks on the lesser writers 
among the philosophes. Those who wrote the reviews in 
the periodical are generally harsh toward the literary 
works of the time and are often swayed in their evaluation 
by their unfriendly feeling toward the philosophes. 

The Correspondance as a gossip sheet and dissemina- 
tor of news of the daily events of Paris and Versailles is 
of interest, too. Reports of crime and scandal, news of the 
activities of the court, and articles on scientific progress 
are among the items which make up many of the issues. 

The study concludes that the Correspondance is a valu- 
able source of information concerning the events which 
took place in Paris and Versailles toward the end of the 
ancien régime, but those using this source must be care- 
ful to take into account the journal’s bias and its many 
preconceived notions in politics and literature. 

297 pages. $3.85. Mic 57-4776 
























































The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





3002 


LANGUAGE AND LITERATURE 





JOHN HAWKESWORTH: 
A STUDY TOWARD A LITERARY BIOGRAPHY 


(Publication No. 23,504) 


Robert Emmett Gallagher, Ph.D. 
Northwestern University, 1957 


This dissertation is divided into four chapters: 
“Hawkesworth’s Life and Friends,” “His Poetry,” “The 
Adventurer and Almoran and Hamet,” and “His Reviews 
for The Monthly Review.” There are three appendixes: 
“Hawkesworth’s Works,” “John and Mary Hawkesworth 
Correspondence,” and “The A, Johnson, and Warton Adven- 
turer Papers.” 

One of the leading moralists of the third quarter of the 
eighteenth century, John Hawkesworth (d. 1773) had an ex- 
tensive literary career; and for many years he was Samuel 
Johnson’s closest friend and for over thirty years he was 
a prominent member of the Johnson circle. He edited The 
Adventurer and wrote over one-half of the papers for the 
periodical. In the opinion of Leigh Hunt, his long Oriental 
tale, Almoran and Hamet, earned a place for him among 
the foremost English writers of the Oriental tale. His 
compilation of The Voyages around the World was one of 
the literary sensations of the seventeen-seventies. In addi- 
tion to these works, he wrote a biography of Swift and col- 
lected many of his letters, published approximately thirty- 
five poems in the Gentleman’s Magazine, altered two plays 
for Garrick, Dryden’s Amphitryon and Southerne’s Oroo- 
noko, wrote a short dramatic fairy tale, Edgar and Em- 
meline, and composed two oratorios. For a short time, he 
was the chief reviewer of literature for The Monthly 
Review. 

The decline of Hawkesworth’s reputation as a writer 
came about when in his introduction to The Voyages he re- 
fused to attribute the saving of Captain Cook’s ship to the 
direct intervention of Providence and in the text he included 
many references to the sexual practices of the natives. As 
a result of the unfavorable reaction, both public and pri- 
vate, to The Voyages, Hawkesworth was anathematized by 
the late eighteenth and early nineteenth century biographers 
and memorialists. This in turn caused him to fade almost 
completely from both the literary and social history of the 
period. 

Hawkesworth’s poetry never rose above the mediocrity 
typical of the original verse in the Gentleman’s Magazine, 
where all but one of his poems were published. His fables 
and tales show his didacticism and his ethical position at 
the outset of his career. His religious poems reflect his 
debt to the teachings of William Law. One of his poems, 
“God Is Love,” is derived directly from Law’s Christian 
Regeneration. 

Of Hawkesworth’s seventy-two Adventurer papers, the 
most noteworthy are his Oriental and domestic tales; and 
his reputation as a moralist and as a significant prose 
writer rests upon the merits of these papers and his novel, 
Almoran and Hamet. Like his poems, his tales are moral, 
but his religious position is more latitudinarian than mysti- 
cal. This religious liberalism led him into a prolonged 
intellectual debate with Johnson in The Adventurer. 

As a reviewer for The Monthly Review, Hawkesworth 
on the whole followed the established patterns for review- 
ing literary works and his critical evaluations of individ- 
ual books agreed almost point by point with those made by 
the reviewers for The Critical Review. His one contribu- 































































































tion to the technique of reviewing in The Monthly Review 
was his use of a well organized essay in reviewing dra- 
matic works. 225 pages. $2.95. Mic 57-4777 





APOLLON A, GRIGORIEV AND 
HIS “ORGANIC” CRITICISM 


(Publication No. 23,612) 


Victor S, Krupitsch, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Vladimir Sajkovic 


At the present time Apollon Aleksandrovich Grigoriev 
deserves special recognition, not only as the most out- 
standing scholar, critic and interpreter of Russian litera- 
ture, but also as an original philosopher in esthetics and 
in general literary criticism. 

Both A. Grigoriev and his work have been neglected 
too long. The dominant traditional line of literary schol- 
arship, history and criticism established in Russia since 
the latter days of Belinsky (d. 1848) have driven Grigoriev 
aside. The traditional line was perpetuated by Belinsky’s 
heirs -- Chernyshevsky, Dobrolubov, and Pisarev -- and 
continues to survive in Russia today. Paradoxically, many 
literary critics of the West have also adopted it. Within 
this line was developed a dogmatic and narrowly utili- 
tarian esthetic and literary theory founded on a material- 
istic, positivistic and naturalistic philosophy prompted by 
political and social ideas and passions of the day. 

Most of the representatives of the great classical 
Russian literature from Pushkin and Gogol to Tolstoy and 
Dostoyevsky conflicted in one way or another with this 
domineering tendency in Russian literary criticism which 
remained aloof and foreign to their most sacred aspira- 
tions and ideals. Further, it had almost no sympathy or 
understanding for the highest and deepest levels in their 
creative work -- that is, in the organic, religious and 
Christian elements of their work. 

An extreme reaction to the dominant utilitarian literary 
criticism of the middle and the second half of the 19th 
century is represented by a group of advocates and ad- 
herents of the theory of “pure art,” or “art for art’s sake,” 
founded for the most part on romantic or philosophic 
idealism and thus unable to encompass or interpret or- 
ganically basic phenomena and dynamics in Russian litera- 
ture. 

A. Grigoriev appeared against this background in the 
fifties and early sixties of the last century when the con- 
troversy reached a peak. His appearance marks the birth 
of a new theory of esthetics and initiates a new approach 
in Russian literary criticism. The esthetic and critical 
views of A. Grigoriev issued forth in an acceptance and 
assimilation of the Christian view of life after undergoing 
a long process of development and assimilation from 
Belinsky down through Hegel and Shelling. The Christian 
Ideal was his highest principle; it formed a part of A. 
Grigoriev’s total philosophy and “organic world-view.” 
This enabled him to gain a more objective, integrated, 
consistent and organic view of Russian literature and 
to uncover and interpret the most vital and enduring 
elements which had been misunderstood or ignored by his 
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contemporaries. Therein lies one of his significant con- 
tributions to literary scholarship. 

“The highest ideal,” “freedom,” and “intuition” are the 
principal guiding categories and criteria of A. Grigoriev’s 
analytic and critical system. He described this method 
and approach as “organic criticism.” 

A. Grigoriev himself was painfully aware of the fact 
that he was out of tune with the main streams of his time. 
The * Zeitgeist” was opposed to him and lead to the devel- 
opment of Russian literary criticism in another direction 
despite the few understanding voices that favored and de- 
fended him. After all, he could not be forgotten for he is 
associated with Russian literature organically. The es- 
thetic views and creative works of the great Christian 
writer and philosopher, Feodor Dostoyevsky, gained mo- 
mentum under the direct influence of Apollon Grigoriev. 
This will insure him with a dominant position in future 
evaluations of Russian literature. 

The aim of the present study is to remind the literary 
world of this remarkable personality, to trace his compli- 
cated and unfortunate life, and to unveil his philosophical 
ideas and critical theory, emphasizing their originality. 

157 pages. $2.10. Mic 57-4778 


THE ANTI-GOTHIC ENGLISH NOVEL 
(Publication No. 23,977) 


Emerson Robert Loomis, Ph.D. 
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In the field of fiction during the late eighteenth century, 
romanticism found expression as the Gothic novel. In op- 
position to this development, novelists sympathetic to the 
cause of realism created a literary genre that can be called 
the anti-Gothic novel. The purpose of this dissertation is 
to explain the origin of this form of novel, to trace its his- 
torical development, to analyze its nature, to evaluate its 
effect, and to estimate its permanent literary value. 

The opposition to the Gothic novel centered around a 
dislike for the emotionalism which was its dominant fea- 
ture. The anti-Gothic novelists tended to support the tra- 
dition of the realistic novel as established by Fielding and 
Smollett. In a period which had grown hostile to realism, 
they turned to the burlesque novel as their medium of ex- 
pression. Gradually they evolved the anti-Gothic novel, a 
form with definite characteristics. 

The typical anti-Gothic novel is an exaggerated imita- 
tion of the Gothic novel. Its characters are burlesque 
equivalents of those in the Gothic novel. The female quix- 
ote, the equivalent of the sentimental heroine, is the domi- 
nant character. Grouped about her are the male quixote, 
the female sancho panza, and the confidante. The sensible 
hero, which has no counterpart in the Gothic novel, was 
created to facilitate the return of the female quixote from 
romanticism to reality. Other Gothic characters, such as 
monks, nuns, hermits, and ghosts appear in the anti-Gothic 
novel as exaggerated imitations. 

The typical anti-Gothic novel has an exaggerated ver- 
sion of the stereotyped main plot of the Gothic novel. The 
anti-Gothic plot thus consists of the hectic adventures 
which the female quixote deliberately seeks out. The main 
and the sub-plots of the anti-Gothic novel are joined to- 
gether with the same incoherence noted in the Gothic novel. 





The themes implied in the anti-Gothic novel are exag- 
gerated versions of those found in the Gothic novel. The 
anti-Gothic attitude is a general rejection of the concepts 
of the Gothic novelists. These repudiated themes include: 
the theories of political, religious, and social revolution; 
the cult of sensibility; the doctrine of the sublime; the 
worship of nature; the interest in melancholy and mis- 
anthropy; and the enthusiasm for terror andhorror. In 
general, the anti-Gothic novel represents the protest of 
neoclassicism against pre-romanticism. 

The settings of the typical anti-Gothic novel are exag- 
gerated imitations of those in the Gothic novel. One group 
of burlesque settings consists of mock medieval struc- 
tures such as the castle, abbey, and chapel. The other 
consists of mock rural settings such as the landscape, 
grotto, bower, and romantic cottage. 

Since the language of the typical anti-Gothic novel is 
an exaggerated version of that of the Gothic novel, it is 
therefore elegant, flowery, and pompous to a ludicrous 
degree. This is especially noticeable in description and 
narration, but can be observed also in such forms as in- 
terpolated poetry. 

In all, the anti-Gothic writers made several significant 
contributions to English literature. They evolved a dis- 
tinct, if limited, genre which enjoyed popular success for 
at least a quarter of acentury. They helped to weaken, 
though they did not destroy, the vogue of the Gothic novel. 
They helped to keep alive realism in a period unsympa- 
thetic to it. They helped to prepare the way for the nine- 
teenth century novel. They created a few novels, such as 
Northanger Abbey, that have become established as minor 
favorites. Thus, while the anti-Gothic novel in general 
will continue to fade from popular memory, it deserves a 
place in the history of literature. : 

435 pages. $5.55. Mic 57-4779 
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There are two aims in this study of John Keble: a 
critical analysis of his literary theories and an evaluation 
of them. This dissertation is not primarily a source study 
although where Keble is part of a historical tradition, I 
have tried to indicate that. 

An investigation revealed very little in the way of 
scholarship. There are no dissertations, and there are 
no articles which concern themselves with Keble’s criti- 
cism. Abrams, Wellek, and Warren summarize his prin- 
cipal ideas. 

Keble’s first volume, a collection of religious poems 
entitled The Christian Year, was published in June, 1827, 
and was reprinted intermittently for many years there- 
after. Keble’s most important works in literary criticism 
are his Lectures on Poetry, delivered between 1831 and 
1840 at Oxford, and several essays in Collected Papers 
and Reviews, published posthumously. His edition of the 
works of Richard Hooker is still the standard edition. 
Most of Keble’s work is closely related to religious 
matters. 
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Keble’s criticism, in general, displays considerable 
religious bias, which results in his insistence on a good 
moral life for the poet. Thus he is interested in the biog- 
raphy of the poet. Another reason stems from his convic- 
tion that poetry is the indirect expression of some over- 
powering emotion, ruling taste, or feeling, the direct ex- 
pression of which is somehow repressed. His notion of 
what poetry is has certain weaknesses: he could not decide 
on the referent for poetry, his idea ignores moral consid- 
erations although he was most interested in the moral as- 
pects of poetry, and it requires a union of spontaneity and 
Sincerity. 

Keble divided all poets into two large groups which he 
termed primary and secondary. The primary poets are 
characterized by sincerity as evidenced by their con- 
sistency, their indifference to novelty, and their modesty. 
Secondary poets emulate these marks. Minor qualities of 
the primary poets include a love of natural objects and 
beautiful scenery, and perhaps a touch of madness. Train- 
ing is of no consequence in his distinction. In stressing 
the character of the poet, Keble is in the mainstream of 
critical thought of his time. 

According to Keble, poetry has the following functions: 
to soothe the mind, to foster piety, to provide pleasure, to 
instruct, and to incite to moral virtue. The therapeutic 
function of soothing the mind is the most important and ap- 
plies to both the poet and the reader. 

Keble’s critical method consisted essentially of as- 
serting poetic worth by asserting the sincerity of the poet. 
He used six means of determining sincerity: the discovery 
of the poet’s ruling passion, the identification of the poet 
with his hero, the measure of fervor the poet displays, 
the imagery of the poem, its style, and the poet’s religious 
and political opinions. He applied these instruments mostly 
to ancient poets, until in 1838, he reviewed Lockhart’s 
biography of Scott. Keble thought that the biography would 
enable him to verify his literary and critical theories. 
However, he did not apply all of his critical principles ex- 
haustively to Scott. Nonetheless, Scott emerges as a pri- 
mary poet. 

Saintsbury’s praise of Keble might be justified if he 
were speaking of him as an appreciative critic, for in this 
vein he does attain some measure of success. He is less 
satisfactory as a theoretician. Despite his inadequacies, 
he is an interesting figure because he does perhaps sug- 
gest some of the growing interest in the unconscious which 
eventually culminated in depth psychology. Some of his 
ideas are similar to those formulated by Freud many years 
later. Keble can be said to have his place in the history of 
criticism as an appreciative critic and in a small way as 
a psychological critic. 192 pages. $2.50. Mic 57-4780 
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The purpose of this study is to trace throughout the 
nineteenth century evidences of decadence which resulted 


in the so-called Decadent Movement and to show that the 
decadence was not entirely the result of borrowings from 
the French. Using Arthur Symons’ definition of fin de 
siécle as a critical implement, this thesis attempts to find 








decadent elements in the works of Keats, Tennyson, 
Rossetti, Swinburne, and Pater. 

Chapter 1 shows the decadence of the eighteen nineties 
as a revolt against Victorianism, as a borrowing from the 
French décadence, and, most importantly, as an outgrowth 
of the English Romantic Movement. 

Chapter 2 traces elements of decadence in the works 
of Keats. Significant for this study are Keats’ devotion to 
his art, his withdrawal from the world, and his tendency 
to live in the realm of art alone. 

Chapter 3 indicates the struggle which Tennyson was 
confronted with in his poetry up to and including the Poems 
of 1842. Tennyson, this study attempts to show, was as a 
poet strongly attracted to the type of aestheticism which 
Keats had cultivated, but as a man of the Victorian era he 
was ill-attuned to the decadent part of romanticism. 

Chapter 4 presents Rossetti as the first full-fledged 
adherent to the romantic-decadent aesthetic. Living ina 
world of poetry and painting, he neglected the moral con- 
siderations of art and devoted himself to a type of poetry 
which was, somewhat confusedly, concerned only with art, 
love, and religion. 

Chapter 5 is devoted to Swinburne as the arch propo- 
nent of the decadent undercurrent which had been quietly 
running throughout the earlier nineteenth century, and it 
shows how Swinburne sought to return to romantic litera- 
ture those qualities which had been more or less stripped 
away by Victorian morality. 

Chapter 6 shows Pater as the godfather, although an 
unwilling one, of the Decadent Movement. In Pater’s works 
decadence came into its full flowering when Pater preached 
the life of being as opposed to the life of doing and when he 
advocated that the man of art should seek to live the life 
of sensations and burn always with a hard gem-like flame. 

The conclusion of this thesis is that far from being a 
mere French importation, the decadence was conceived on 
English soil and was as old as romanticism itself. 

335 pages. $4.30. Mic 57-4781 








WALLACE STEVENS: THE APPLICATION OF 
HIS THEORY OF POETRY TO HIS POEMS 


(Publication No. 23,542) 
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Although many contemporary critics have studied 
Stevens’ poetry, no one has yet attempted to discuss in 
detail the bearing of his poetic theory on his practice. 
This essay shows not only that Stevens applies his theo- 
retical notions, but that he moves toward the fullest appli- 
cation of them as his career unfolds. 

Because Stevens’ theory of poetry is everywhere de- 
pendent on his philosophic notions, the essay begins with 
an examination of the “idealist” orientation of his thought. 
In general, Stevens accepts “the subjectivist basis of 
modern philosophy.” At several crucial points, his think- 
ing coincides with that of such philosophers as Bergson, 
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Whitehead, and Cassirer. But perhaps his deepest affini- 
ties, both temperamental and philosophical, are to George 
Santayana. 

Stevens’ poetic reflects his subjectivist orientation. 
Whether his discussion centers on the poet, the poem, or 
poetic effects, the idea that poetry consists in the inter- 
dependence of reality and imagination is his prime con- 
sideration. So valuable is this idea to him that it provides 
the basis of his practical criticism and issues in a number 
of applications in his own poetry. For example, the poem 
in which reality and imagination are fused (by various 
means: symbolic marriages, personifications, paradoxical 
choices, “doubling” images, which function as equivalents 
to both reality and imagination) is characteristic of his 
work from beginning to end. 

Other theoretical notions are also exemplified in his 
poetry. The notion that poetry is “metaphor or meta- 
morphosis” issues in poems in which a central object is 
assaulted again and again by metaphor, or in which a com- 
monplace object acquires grandeur according to the para- 
doxical rule ex nihilo omnes fit. The notion that every 
image is a proliferation of the poet’s subject finds appli- 
cation in Stevens’ creation of two families of harmonious, 
endogamous images, each family proliferating from a few 
particulars of the central subject, reality and imagination. 
The notion that poetry should satisfy the universal mind 
issues in a treatment of the world common to all men, con- 
taining the great facts of human experience. 

Close analysis of Stevens’ development discloses that 
he moves steadily toward the fullest realization of these 
notions as his poetry proliferates from its early shoots. 
He abandons visualism and turns to the poem that displays 
the “endlessly elaborating” conjunctions of “things as they 
are” and things imagined--a meditative lyric in which the 
speaker, released from a specific setting, allows his mind 
to rove over the equivocal materials it apprehends. He 
develops new techniques (e. g., the extended list of ap- 
positives) to give the effect of the elusiveness of experience. 
And in a number of ways he calls attention to his own con- 
trivances in order to reveal that reality is the construc- 
tion of a mind raging for order. Toward the end of his 
career he stresses the ways in which language creates, 
extends, and metamorphoses “reality,” and in this way 
displays the astonishing power and ubiquity of the imagi- 
nation. And he so perfects his “doubling” imagery that he 
is able to write long poems in which virtually every line 
contains fusions or antitheses of reality and imagination. 

Viewing the poems through the lens of the theory, one 
sees that Stevens is anything but a dandy or an aesthete; 
his serious theoretical studies culminate in a poetry that — 
can satisfy the universal mind. 

411 pages. $5.25. Mic 57-4782 








THE WOLCOTT SHORTHAND 
NOTEBOOK TRANSCRIBED 


(Publication No. 22,105) 


Douglas H. Shepard, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor M. F, Heiser 


This dissertation consists of a transcription of the 
shorthand notebook of Henry Wolcott, Jr., of Windsor, 
Connecticut which contains notes of sermons by Messrs. 
Warham, Huit, Hooker, Stone, Davenport, Branker, Hos- 
ford, Witchfield and Moxom delivered between 19 April 
1638 and 29 April 1641.. Prefatory to this transcription 
comprising the body of the dissertation, is an Introduction 
containing a discussion of the contents of the notebook, the 
problems of transcription, the historical and aesthetic 
values of the sermons and possible avenues for future re- 
search. 428 pages. $5.45. Mic 57-4783 





RICHARD HENRY WILDE: 
LIFE AND SELECTED POEMS 


(Publication No. 24,122) 


Edward Llewellyn Tucker, Ph.D. 
University of Georgia, 1957 
Supervisor: Edd W. Parks 

The first part of this dissertation, which is divided 
into twelve chapters, is a detailed record of the events in 
the life of Richard Henry Wilde: his family background in 
Dublin, Ireland, and then in Baltimore; his early life as a 
lawyer in Augusta, Georgia, up to the time of his mar- 
riage in 1819; his life, mostly in Georgia, until he left for 
Europe in 1835; his basic political beliefs; his first term 
in Congress as a Representative from Georgia; his addi- 
tional years as a Congressman from 1825 until 1835; the 
political situation in Georgia in 1834, which led to his de- 
feat; the first years of his stay in Italy; the latter part of 
his life in that country until his return to the United States; 
his life in Georgia from 1841 until 1843; his life in New 
Orleans beginning in 1844; and his death in that city in 
1847 and his burial. An appendix to this first part con- 
tains information about his brothers and sisters and about 
his descendants. 

The second part, after three introductory essays on 
Wilde’s literary works and his friends, contains copies of 
one hundred seven original poems--all that are known to 
exist, with the exception of his full-length Hesperia and a 
few poems of a fragmentary nature; in addition, this part 
has copies of one hundred three of his translations--all 
that still survive. There are a number of introductory 
notes to the various poems. 

A selection of fifteen of Wilde’s best letters can be 
found in Appendix A to the work, and Appendix B consists 
of Wilde’s preface to his unpublished Life and Times of 
Dante. 

The bibliography contains, in addition to articles and 
books written on Wilde, the following material: a listing 
by first lines of all his original poems; a listing by authors 
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of his translations; a record of his letters, one hundred 
thirty-nine in all, that still survive; and a listing of letters 
written to and about Wilde. The location of each poem or 
letter available in manuscript is given in the bibliography. 
620 pages. $7.85. Mic 57-4784 


LANGUAGE AND LITERATURE, CLASSICAL 


HEAT IN THE RIG VEDA AND ATHARVA VEDA: 
A GENERAL SURVEY WITH PARTICULAR 
ATTENTION TO SOME ASPECTS AND -PROBLEMS 


(Publication No. 23,576) 


Chauncey Justus Blair, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Professor W. Norman Brown 


In order to acquire a clearer idea of Vedic man’s con- 
cept of heat, representative textual evidence is gathered 
together, reproduced in transliteration, translated, and 
annotated. Several passages are given new or revised in- 
terpretations. These translations are analyzed and then 
regrouped according to the contexts in which the idea of 
heat occurs. The most common context is that in which 
heat is directed against ritual enemies or demons. This 
is abstract heat generated by the correct performance of 
the ritual, by the heat weapons of the omnipresent ritual 
fire, and even by the heat of the performers of the ritual 
whose sweat is evidence of their efficient devotional fer- 
vor. Sweat also symbolizes rain which is the result of the 
effective action of cosmic heat and cannot occur without 
it. Agni, as the fire of lightning and as the funeral fire, 
and the sun, under the name of Sirya, all possess cosmic 
heat, and other gods of the sky use it. There are obscure 
references to Indra’s connection with heat at its hottest, 
or most effective, such as melting heat, and the sun at its 
highest point in the sky at noon and possibly rain at its 
most copious down-pouring. This aspect is symbolized in 
the ritual by the application of intense heat to cook solid 
substances and to boil liquids. The Asvins, on the other 
hand, are connected with the beginnings or re-beginnings 
of effective heat. This gives them the power to rejuvenate 
and to whip up rain. The Maruts, in their aspect as storm 
gods, use the heat of lightning. In their ritual aspect they 
sweat like Adhvaryus, and their sweat is rain. Except 
when directed against enemies, this heat of the gods is 
benevolent. But there is another kind of bodily heat that 
is definitely unpleasant. This is the heat of misery in the 
mind and heart. It is caused by general misfortune, hun- 
ger, and the like. There is also the heat of emotions 
created by jealousy, love, anger, etc., and the highly un- 
desirable heat of disease. The word tapas, in addition to 
its ordinary meaning of heat as directed against enemies, 
etc., also gathers quite unique connotations, such as heat 
as a creative power, as an abstract philosophical princi- 
ple, and as a personal attribute acquiredby austerity. 
Among the other words which convey the meaning of heat 
in some way, the most important are derived from the 
roots Suc, which means “blaze,” and combines the ideas of 





light and heat; dah, which means “burn” in order to leave 
a physical mark; us, which means “parch” or “heat to 
the point of dryness,” and so forth. The root tap seems 
to be the only one which means basically “heat” as some- 
thing abstract and merely felt rather than seen in its cause 
or effect. It has rather special and sometimes obscure 
uses which set it apart from the other roots. The sub- 
ject of heat is a basic concept of Vedic religion. It is one 
aspect of the energy or driving force that keeps the uni- 
verse in operation. Without this energy there is inactivity 
and lifelessness. The presence or absence of heat in any 
Situation is therefore a matter of profound significance. 
313 pages. $4.05. Mic 57-4785 


SENECA’S USE OF STOIC THEMES, WITH 
AN INDEX OF IDEAS TO BOOKS I-VI OF 
THE EPISTULAE MORALES 


(Publication No. 23,698) 


George Robert Holsinger, Jr., Ph.D. 
The Ohio State University, 1952 





The dissertation is but the first section of a proposed 
work which will encompass the entire body of Senecan 
writing in an Index of Ideas, which in turn will be directly 
connected with a detailed study of the influences of Roman 
Stoicism upon the thought of the writers of the early 
Christian Church, among them St. Augustine, St. Jerome, 
and Tertullian. This has not been thoroughly studied in 
the past. 

It is hoped that the Index of Ideas, which comprises the 
main part of the dissertation, will be of use to scholars 
who have interested themselves in various phases of the 
Roman Empire, its thought patterns, and its practices. 
The scholar who is concerned with Roman Stoicism and 
its development will find classified in the index:section the 
thoughts of Seneca on various aspects of Stoicism, and, 
incidentally, on the relative merits of certain of the Stoic 
philosophers. The person who is concerned with Roman 
private life of the period will find cited the opinions of 
Seneca on the gladiatorial games, on the Roman banquet, 
and on the Roman way of keeping the holidays. The scholar 
who is interested in the history of Roman literature will 
find in the index citations locating Senecan opinion on the 
style of various Latin authors, on the lyric poets, on the 
qualities of a good prose style, etc. The man interested 
in the effect of Roman Stoicism upon the fathers of the 
early Christian Church will find indexed here the thoughts 
of Seneca on the existence of God, on monotheism, on the 
efficacy of prayer, and on the effect of sin upon the soul. 

This index is intended principally as an index to the 
ideas, views, and subjects of Seneca. It is, of course, se- 
lective and cites only those sections of the letters in 
which an idea or subject is actually discussed or defined, 
e.g., this index does not include citations of every use of 
the Latin word voluptas, but will refer the reader only to 
those sections where some discussion or definition of the 
idea of voluptas is to be found, The index is not intended 
as a substitute for the Index Verborum to the works of 
Seneca which is now in preparation, and the scholar who is 
interested in the Latin usage of Seneca and his phraseology 
will rely in many cases on that index for his information. 
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In this index, all of the ideas, subjects, proper names, 
and place names discussed in the first seven books of the 
Epistulae Morales are classified alphabetically according 
to Latin title (e.g., voluntas, paupertas, gladiator, Caesar, 
etc.), and under each such classification are found the ci- 
tations referring to the particular section of the individual 
letter in which mention of this classification is found. 
Latin classification headings have been used, so that the 
index can more readily be used by foreign scholars not 
familiar with the connotations of certain English words. 
After the main body of the index, there has been provided 
an additional English index arranged alphabetically, so that 
the reader can have a complete control check of the topic 
in question. A listing of words in five special classifica- 
tions (medicine; law and public life; sports; military life; 
business) has also been included for the convenience of 
readers interested in these special fields of endeavor. 

In addition to the sections mentioned above, three pre- 
liminary sections are included. The first, dealing with 
Seneca as a Stoic, attempts to show Seneca’s place in re- 
lation to the history of late Roman Stoicism. The second, 
concerned with Seneca as a literary man, includes a dis- 
cussion of the estimation of Seneca as a literary figure by 
his contemporary critics, a personal evaluation of his 
style, and a brief outline of the standard method of literary 
construction used in the Epistulae. The third section is a 
discussion of Seneca’s use of certain representative Stoic 
themes in his literary technique. These chapters are in- 
cluded to enhance the usefulness of the main body of the 
index for those persons interested in Seneca primarily as 
a literary figure of the Roman Empire, or as an exponent 
of Roman Stoicism, and to show in what particular ways, if 
any, Seneca differs from Stoic theory or adds to it. 

The basic texts of the Epistulae Morales used for the 
purposes of the dissertation are those of Otto Hanse’ and 
Richard M. Gummere.” 322 pages. $4.15. Mic 57-4786 
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2. Gummere, Richard M. Seneca. Ad Lucilium 
Epistulae Morales, with an English Translation. Cam- 
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THE USE OF OIKONOMIA AND RELATED 
TERMS IN GREEK SOURCES TO ABOUT 
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PATRISTIC APPLICATIONS 


(Publication No. 23,631) 


John Henry Paul Reumann, Ph.D. 
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Supervisor: Dr, Morton S, Enslin 


The word oikonomia, though rare in biblical literature, 
has an amazing variety of meanings in the church fathers, 
as lexicons, histories of Christian doctrine, recent mono- 
graphs and New Testament studies, and more popular lit- 
erature on “dispensationalism” and “stewardship” suggest. 








No thorough study of pre-Christian usage has been made, 
however, since 1874, before modern papyrological and 
epigraphical discoveries. Therefore an examination of 
words from oikonomein and dioikein in historical context 
in all sorts of Greek documents down to the appearance of 
the earliest Christian literature, about A.D. 100, is in 
order. 

Such a study shows that oikonomia and its relatedterms 
occur in these Greek sources first in the basic, etymologi- 
cal sense of household management— the ordering, ad- 
ministration, and care of domestic affairs within a house- 
hold; husbandry which implies thrift, orderly arrange- 
ment, frugality, and is, in a word, “economical.” Treatises 
on this “art and science of household management” cov- 
ered wide scope and were immensely popular in antiquity; 
examples survive from Xenophon, Pseudo-Aristotle, and 
Philodemus, plus comments by Plato and Aristotle. 

Second, assuming a parallel between oikos and polis, 
men applied these terms by extension to the management 
of a larger household— an army or city-state. Thus spe- 
cific meanings appear in military, political, and financial 
affairs, and titles in governmental administration, guilds, 
societies, and, significantly, religious cults. 

The words, thirdly, are applied by further extension, 
literally or metaphorically, to arrangement in general— 
e.g., legal arrangements, including wills; arrangement of 
man’s body or life; in architecture, music, literature 
(notably in Polybius’ History and the scholiasts), and es- 
pecially rhetoric, where oikonomia comes to mean ex- 
pedient, “economic” order, in distinction from taxis, natu- 
ral, chronological order; and even arrangement of con- 
duct, according to inner purposes, “accommodation.” 

Finally the words were applied by ultimate extension 
to the management of the largest “household” imaginable, 
the universe— the arrangement, ordering, or regulation 
of the cosmos (the world, its parts and peoples) by nature 
or God, especially with reference to providence. Assumed 
is a parallel between polis and kosmos. Pre-Socratic 
philosophers, sensing a scheme of arrangement in nature, 
posited an administration of the universe, God as Adminis- 
trator or “dispenser.” Stoics, particularly Chrysippus, 
developed this “economy of God,” relating cosmic to moral 
order, suggesting a divine pedagogy. Dio Chrysostom re- 
lates the dioikéseis of Zeus and Trajan; Epictetus sees 
implications for individual lives; Lucian satirizes the 
divine administration. 

Thus oikonomia and related terms, always capable of 
many-sided application, were “in the air” with a variety 
of established meanings at the start of the Christian period, 
as the writings of Plutarch demonstrate. The fathers took 
over a set of commonplace terms, secular and theological 
koiné, and patristic usage must be seen primarily against 
such pre-Christian backgrounds, though allowing for Jewish 
influence and new development in light of the Christ-event. 

Specific areas of application for these findings include: 
the “Administration of God” theme, combining Stoic and bib- 
lical categories, perhaps interpreting the * Kingdom of God” 
idea Jesus preached; Trinitarian terminology in Tertullian; 
graduated, step-by-step administrative arrangements inthe 
church and the heavenly hierarchies; the apostle as oiko- 
nomos of God; use of oikonomia in “covenantal theology”; 
history as a “divine economy,” oikonomia becoming a pa- 
tristic equivalent for Heilsgeschichte; and the “shady” 
sense of “accommodation” in ethical matters. 

657 pages. $8.35. Mic 57-4787 
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ICELANDIC- NORWEGIAN 
LINGUISTIC RELATIONSHIPS 


(Publication No. 21,845) 


Kenneth Garnier Chapman, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Einar Haugen 


Although Icelandic exhibits extreme linguistic conserv- 
atism in preserving essentially unchanged the grammatical 
structure of Old Scandinavian, it also exhibits considerable 
linguistic radicalism in the changes which the phonological 
structure have undergone. Most of the phonological 
changes in Icelandic have also taken place inone or another 
of the dialects of Norway, with the dialects of Western 
Norway showing the greatest resemblance to Icelandic in 
this respect. Since Iceland was settled principally by in- 
habitants of Western Norway (as recorded in the Icelandic 
Book of Settlement) it is natural to attempt to assign the 
Similarity between the modern languages in Iceland and 
Western Norway to the presence of the similarities in the 
common parent language, but historical considerations 
show that almost all of the phonological changes involved 
did not begin to develop until approximately 300 years after 
the settlement of Iceland. 

It has been usual to attempt to explain the presence of 
these common innovations in the dialects of Iceland and 
Western Norway as being due to latent tendencies in the 
parent language, but recent investigations in the field of 
Psycholinguistics indicate that the possibilities of such an 
origin of common features in daughter languages are not 
great. The causes of such common features in daughter 
languages are rather to be found in the history of the social 
relationships between the societies which employ the lan- 
guages and the case of the Icelandic-West Norwegian simi- 
larities would seem to bear this out. Most of the phono- 
logical changes involved took place in the 13th and 14th 
centuries and at this time Iceland’s closest social contacts 
were with Western Norway in general and with the central 
part of Western Norway in particular. 

The specific phonological changes discussed are: 

Consonant developments: lenition, preaspiration and 
the cluster changes rn>dn, 11>dl, rl>dl, nn>dn, mm>bm 
and fn>bn. 

Vowel developments: diphthongization of long vowels; 
lengthening before 1 plus consonant, before rn>dn and be- 
fore ng; un-rounding; 9>6; and the inflectional ending 
-r >svarabhakti vowel. 

In the case of the common changes in the consonant 
system in Icelandic and West Norwegian, both the histori- 
cal facts and the facts concerning the distribution of the 
modern dialect features point to Central Western Norway 
as expansion center for most of the changes. In the case 
of the common changes in the vowel system, it is not pos- 
sible to point to an expansion center within the limits of 
the Scandinavian area since the same, or similar, changes 
have taken place in other Germanic languages and the de- 
termination of the origin of the changes involves an inves- 
tigation of the entire Germanic area. 

In general, it can be stated that the dialects of the inner- 
most part of Central Western Norway (the areas of Inner 





Sogn, Voss and Hardanger) exhibit the greatest number 

of phonological similarities with Icelandic, both from the 

standpoint of common innovations and common conserva- 

tive features. 232 pages. $3.00. Mic 57-4788 


LANGUAGE AND LITERATURE, MODERN 


LAS EXPRESIONES DEL LENGUAJE 
FAMILIAR DE PEREZ GALDOS EN 
FORTUNATA Y JACINTA 


(Publication No. 22,069) 


Graciela Andrade, Ph.D. 
State University of Iowa, 1957 








Chairman: Professor Edmund De Chasca 


Benito Pérez Galdés was the only Spanish novelist of 
the nineteenth century who ventured to employ popular, 
colloquial language as a means of literary expression. 

He believed that reverence for established usage had so 
predisposed writers to language properly sanctioned by 
authority that their mode of expression was set in an aca- 
demic pattern. This bias effectively prevented the vitaliz- 
ing of the literary language through the use of the idiom 

of the day. 

It is not the intent of this study to examine the function 
of popular expressions in the creative process of Pérez 
Galdés. It is rather to provide a tool for later studies of 
form and aesthetic content in the Galdosian novel, to make 
available a lexicon of the writer’s colloquialisms. The 
glossary, which constitutes the main part of the study, is 
devoted to a clarification of the popular expressions which 
appear in Fortunata y Jacinta and which are repeated in 
seven other novels of Galdés. To afford a comparison be- 
tween his usage and that of certain contemporary writers, 
a Similar study has been made of representative works of 
Alarcon, Valera, Pereda and Pardo Bazan. The results 
of this study are incorporated in the introduction. 

Galdés himself employs one half of the 1133 colloquial- 
isms found in his work. The other half occurs in the 
speech of 41 of his characters. 

The tendency toward the use of informal expressions 
is not determined by the social class to which the charac- 
ter belongs. It is rather occasioned by his personality, 
his role in the work, and, to a certain point, by the situ- 
ation in which he finds himself. 

Galddés uses familiar language more freely when, in his 
initial description of his characters, he gives free rein to 
his comic spirit. This is much less in evidence as the 
narrative sweeps the characters on to their final destiny. 
The author does employ the popular idiom to afford re- 
lease from tension in tragic moments of the dénouement. 
Galdés’ use of colloquialisms varies greatly according to 
the type of composition. It is negligible in the theatre; it 
occurs rarely in the Episodios Nacionales; it is more 
widespread in the realistic novels and among these, it is 
especially notable in the ones that depict the populace of 
Madrid. 

A comparison of the familiar expressions yielded by 
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Galdos with those presented by certain of his contempo- 
raries shows conclusively Galddés’ greater penchant for the 
vulgar idiom. This may seem surprising to one who might 
too easily assume that popular forms are bound to be most 
abundant in the regional novel. But an equally valid hy- 
pothesis would hold that the language of teeming urban cen- 
ters may well reflect the greater variety of metropolitan 
stimuli in the form of greater idiomatic richness. 

It is not necessary, however, to examine this problem 
further to understand why the style of Galdés provides an 
incomparable source for the study of the language of the 
street. “Nobody approaches Galddés,” declares Julio Ceja- 
dor, “in mirroring the idiom characteristic of the rank and 
file.” 

Regionalists are interested in the landscape and in de- 
scribing it, they employ a carefully polished poetic style. 
This, on the other hand, concerns Gald6és very slightly. He 
is absorbed by urban pictures, by the struggles, joys, sor- 
rows, and wretchedness of the masses. To heighten the 
reality of his portrayals, he uses the vernacular as an in- 
tegral part of his fictional world. It is an essential ele- 
ment in his comic technique, comic indeed in the broadest 
and deepest sense. Instead of frowning, instead of recoil- 
ing in despair before the stark facts of existence, Galdds, 


with his humanity and his kindliness, looks with good humor 


on the contemporary scene. His smile is benevolently 
satirical when he deals with ordinary and frequently ridicu- 
lous human foibles; it betrays deep melancholy when he 
finds himself face to face with tragedy. The popular ele- 
ment in Galdés’ style has an authentic function in the mani- 
festation of his comic spirit. The informality of his lan- 
guage indicates the affection with which he regards the 
characters of his poetic world, be they likeable or detest- 
able. 

A comparison of the incidence of colloquial expressions 
in Fortunata y Jacinta and Juanita la larga of Juan Valera 
reveals not only their preponderance in the works of Galdos 
but also certain differences in the manner in which such 
elements are employed by the two writers. 

The puristic preoccupations of Valera militate against 
his appropriating for his literary purposes unsanctioned 
expressions from the street. When he permits the intro- 
duction of such phrases, he ordinarily makes it clear that 
it is a member of the common herd, not he himself, who 
uses it. Galdds, on the other hand, pridefully makes his 
own the language of the proletariat. In his search for what 
he calls aesthetic truth, Valera refuses to incorporate into 
his style the colloquial idiom. Galdés employs the speech 
of the masses to achieve realism and literary truth. 

207 pages. $2.70. Mic 57-4789 











EDITH WHARTON’S LITERARY THEORY 
(Publication No. 24,415) 
Melvin Wayne Askew, Ph.D. 
The University of Oklahoma, 1957 
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The purpose of this study was to collect and organize 
the statements Mrs. Wharton made about literature in her 
novels, short stories, uncollected critical writings, and 





non-fiction works; to examine carefully her critical cri- 
teria and to evaluate her as critic. 

Except for some echoes of Sainte-Beuve, Goethe, and 
Arnold, Edith Wharton was little influenced by earlier 
critics. The greatest influences were exerted by her con- 
temporary literary acquaintances: Henry James, Paul 
Bourget, Bernard Berenson, Vernon Lee (Violet Paget), 
and Walter Berry. It is difficult, however, to isolate indi- 
vidual instances of influence because the values and criti- 
cal ideas of this group were very similar. 

Central to Mrs. Wharton’s aesthetic of the novel is the 
idea of taste. She spoke of it not as art, but as the atmos- 
phere and medium of art and a close equivalent to the 
Renaissance idea of decorum. Taste and proportion de- 
termine selection, the basic principle of all art. The data 
selected, however, must present experience with social 
and moral entanglements. The impact of the structure of 
these details depends upon the fulfillment of form: proper 
ordering in time and importance of the episodes, uni- 
versality, and the articulation of a structure correlative 
with the artist’s vision. 

Inimical to these aesthetic standards was *plotted” fic- 
tion, stories concerning characters upon whom the author 
imposed arbitrary conflicts. Mrs. Wharton conceived of 
the novel as an organism, the germ or controlling princi- 
ple of which was character; hence, character creation was 
not only accorded her most sophisticated analysis, but it 
also formed the nucleus of her discussions of praetical 
techniques: illuminating incidents, dialogue, sense of 
passing time, style, andform. She also considered setting, 
unity of effect, and quality of experience as functions of 
character. Mrs. Wharton’s success in the analysis of 
characterization can be attributed to her ability to corre- 
late here the functions of artistic imagination with devices 
of execution. 

The two functions of imagination, creative and sympa- 
thetic, by which the artist makes his character “visible,” 
are allegorized in Hudson River Bracketed and The Gods 
Arrive, and Weston’s relationship with the women who 
represent imagination forms a myth of artistic develop- 
ment. 

Identified with no literary school and hostile to most, 
Mrs. Wharton, along with James and a small group of 
other writers, supported traditional literary values when 
those values were threatened by determinism, pessimism, 
and fatalism. In American criticism hers was not the 
strongest or most authoritative voice. Her fiction, how- 
ever, has acquired a permanent place in American litera- 
ture; and since the formulation of her own critical prin- 
ciples is the most adequate commentary on what she was 
trying to do and how she set about to do it, these princi- 
ples are worthy of serious attention and study. 

192 pages. $2.50. Mic 57-4790 
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THE AMERICAN LITERARY 
REACTION TO WORLD WAR I 


(Publication No. 23,585) 


Gerald E. Critoph, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Sculley Bradley 


This study is concerned with the effect of World War I 
on American literature. Since a tremendous quantity of 
material relating to the conflict was produced, it was nec- 
essary to select items whose significance bore on attitudes 
and/or literary standards. This meant studying a cross- 
section of minor writers as well as major figures of the 
time. 

First, the complete works of all major writers were 
examined, selected from the Literary History of the United 
States’ bibliography. Second, war anthologies and collec- 
tions of current poetry, fiction, and drama were culled. 
Third, a number of magazines were covered comprehen- 
sively from July 1914 to December 1920: Atlantic Monthly 
and Harper’s for high quality literature, The Bookman and 
The Dial for literary criticism, Literary Digest for news- 
paper reports and reprints, Poetry, Others, and Blast for 
poetry, McClure’s for popular magazine writing, and The 
Seven Arts and New Republic for a liberal point of view. 
Other magazines were consulted through reference to spe- 
cific items in the Reader’s Guide. 

The subject was divided chronologically into Prewar At- 
mosphere, Immediate Reaction (1914), Uncertainty (1914- 
1915), Build- Up (1916-1917), Frenzy (1917-1918), Celebra- 
tion of Victory (1919), Let-Down (1919-1926), Bitterness 
(1926-1936). Except for I and VI,: the chapters are divided 
into four topical areas: the attitude toward war as a so- 
cial force, the responsibility of the belligerents, the role 
of the United States, and the effect of the war on literature. 

Americans held two general points of view toward war. 
The most prevalent was that war destroyed civilization’s 
values as well as people and their material possessions. 
The less prevalent view was that war purified individuals 
and nations, or that it unified a people much better than 
peace. 

As could have been expected, American writers pre- 
ferred thé Allies to the Central Powers from the beginning. 
Before the United States entered the war, a stereotyped 
German image developed. This was an evil barbarian who 
wanted to destroy Christian civilization and replace it with 
imperial despotism. American participation intensified 
this stereotype to absurd extremes. Shortly after the 
Armistice, it was abandoned. 

The American role, as seen in war literature, was to 
give the Allies moral support despite Wilson’s request for 
neutral thoughts and action. As the conflict progressed, 
more and more writers advocated participation. After 
April 1917, they backed the war with few exceptions. The 
Twenties saw a reversal, with the major figures of the 
time criticizing the American role. 

Three overall conclusions can be drawn. The writers 
tended to precede the public in attitude changes, giving the 
impression that the war literature helped to mold public 
opinion and Government decisions. Second, during Ameri- 
can participation, most writers were so chauvinistic that 
the disappointments that followed were appreciably in- 
creased. This disillusioned the young writers coming out 


















































of the war with the established authors who had supported 
it. The result was a concentration on new forms and new 
points of view. Third, the direction of war literature 
changed from glorifying battle to emphasizing the ideals 
for which men fought. 425 pages. $5.45. Mic 57-4791 


THE AMERICAN MUSICAL PLAY 
(Publication No. 23,586) 


Earle T. Crooker, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Edgar L. Potts 


I 
Statement of the Problem 


The purpose of this dissertation is to trace the develop- 
ment of the American light musical play from the turn of 
the century (1900) to the present day (1957) in an effort to 
discover if its current manifestation is in fact a completely 
new genre as is sometimes claimed. Certain critics both 
here and abroad have maintained that the American light 
musical play as it has developed since Oklahoma! (1943), 
is a unique theatrical form and represents America’s most 
outstanding contribution to the art of the theatre. How- 
ever, there are those who feel that the current American 
musical is a natural outgrowth of what has gone before 
and represents more the perfection of an older genre than 
one which is completely new. The problem, therefore, was 
to examine the American musical play over a period of 
years in an effort to determine which critical viewpoint 
was more nearly correct. 





Il 
Procedure 


The turn of the century was chosen as a point of de- 
parture as it marked a period when the American musical 
play was assuming certain distinguishing characteristics 
but was still in so amorphous a state as to facilitate an 
examination of the various competing influences that were 
at work. It was not possible, however, entirely to ignore 
the developments of the nineteenth century and these are 
considered in the opening chapter. 

It was also found necessary to give consideration to a 
number of English and continental European productions 
as their influence on the development of the American mu- 
sical play was obvious. European importations which 
were less influential are merely mentioned in passing as 
indicative of the changing preferences of the American 
theatre - going public. 

As New York City has been the principal theatrical 
center in America for well over a hundred years, it was 
found necessary to concentrate on the development of the 
American musical there. It was mainly in New York that 
the productions under investigation were cast rehearsed, 
mounted, and launched. There were located the principal 
theatrical producers, there the creative artists had to 
market their wares, and there the accolade of success or 
the brand of failure was imposed. 

Throughout the dissertation, every effort was made to 
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avoid a merely chronological presentation. The desired 
result was not a listing of all the musical plays that have 
been produced in America in the last fifty odd years. What 
was undertaken was an examination of the various musical 
plays which seem to have been significant in an effort to 
determine just why they had assumed the forms they had. 
Performers and personalities are considered only insofar 
as they are felt to have influenced the productions in which 
they appeared. How and why the American musical play 
came to be what it is was always the primary considera- 
tion. 


Ill 
Conclusion 


It is felt that the present day musical play is new in the 
perfection of its details, in the integration of its component 
parts, in its utilization of all the arts of the theatre and the 
consummate “showmanship” of its presentation. It is not 
felt, however, that it is truly a new genre. Its roots go 
deep into the well - tilled fields of the theatre; the values 
which it so effectively projects are old theatrical values, 
and the rules it abides by are the basic rules of stagecraft, 
those which best assure the entertaining, effective, moving 
re-telling of a unified, satisfying story. 

610 pages. $7.75. Mic 57-4792 


ROBERT EYRES LANDOR: 
A CRITICAL STUDY 


(Publication No. 23,494) 


Roman Robert Czerwinski, Ph.D. 
Northwestern University, 1957 


This is the first detailed study of Robert Landor. 
Thirty years ago Eric Partridge wrote the only other book 
about the youngest brother of Walter Savage Landor, but it 
was, as its title announced, only a biographical and critical 
sketch. The present study is an attempt to examine closely 
each of the works known to be Landor’s and those attributed 
to him in order to make a critical assessment of them. 

His literary output was modest. In the forty-six years 
which separate the first work from the last, only nine of 
his writings and ten letters to a newspaper editor found 
their way into print. Of these, there is some doubt about 
the authorship of the first two publications. 

The first, An Essay on the Character and Doctrines of 
Socrates, 1802, was an unsuccessful Oxonian prize essay 
in which Landor’s admiration and reverence of Socrates 
did not help him to delineate the most important elements 
of the philosopher’s character or doctrine. The next, a 
satirical poem entitled Guy’s Porridge Pot, was a witty at- 
tack upon Dr. Samuel Parr and his followers. Originally 
published in 1808, it appeared the next year as Guy’s Por- 
ridge Pot, with the Dun Cow Roasted Whole, a counter- 
attack upon a poem written in defense of Parr. 

In 1824, he presented to the public the first of four 
closet dramas, The Count Arezzi. There was no name on 
the title-page to discourage the rumor that it was written 
by Byron, and most of the first edition was sold before 
Landor stopped the sale, effectively, by placing his name 
on the remaining copies. His other plays, published in one 























volume in 1841, were The Earl of Brecon, Faith’s Fraud, 
and The Ferryman. Algernon Swinburne and Benjamin 
Jowett thought they were admirable dramas, but the public 
did not. 

He never had as many readers of his creative works 
as he did in 1820 and 1821 when he wrote a series of 
letters to the editor of a London evening newspaper, The 
Courier, on the subject of the “trial” of Caroline of Bruns- 
wick. Wisely, in a period of restrictions on the freedom 
of the press, he contributed his scathing epistolary invec- 
tives under the pseudonym “Laternarius.” 

His long poem, The Impious Feast, 1828, was the first 
work to appear under his name. Based on incidents taken 
from the Book of Daniel, it is notable as an experiment in 
combining the qualities of rhyme and blank verse in an at- 
tempt to find a more suitable metre for narrative poetry. 

Landor published nothing in the long interval between 
1828 and 1841, but then, five years after the failure of the 
1841 volume, he brought out a prose romance based on 
Plutarch’s life of a Roman general, The Fawn of Sertorius. 
The reviewers took it to be Walter Landor’s, the edition 
began to sell, and, for the second time in his life, Robert 
tasted success only to have it turn bitter. He acknowledged 
authorship of the Fawn in 1848 in the preface to The Foun- 
tain of Arethusa, his last work. Although he left it un- 
finished, it showed promise of being his best. 

His literary career was one of few successes and many 
failures. Among his partial successes are the occasional 
scenes, passages, or characters that stand out, momen- 
tarily, but which tend to become obscured by much that is 
mediocre. There is a need for careful editing of Landor’s 
works so that these flashes of promise might be presented 
so as to make him of interest to more than just the close 
students of the literature of nineteenth century England. 

342 pages. $4.40. Mic 57-4793 


























SOCIAL CRITICISM IN 
THE NOVELS OF ROBERT BAGE 


(Publication No. 23,495) 


Philip Stanley Denenfeld, Ph.D. 
Northwestern University, 1957 


This study attempts to analyze the social criticism in 
the novels of Robert Bage and to place it in two contexts: 
English social and political thought in the eighteenth cen- 
tury, and the doctrines of the social reform novelists of 
that period -- Brooke, Mackenzie, Charlotte Smith, Inch- 
bald, Holcroft, and Godwin. 

Previous critics of Bage have usually emphasized the 
similarity of his views to those of the so-called “Revo- 
lutionary Novelists.” This analysis, however, disregards 
the fundamental conservatism of the man, as revealed in 
the novels, and the consequent essential differences be- 
tween him and these novelists, which precludes any such 
unqualified association. 

Bage’s social criticism must be understood in the light 
of his acceptance of a rigid class structure of privilege 
and prerogative and his confidence in the aristocracy as 
an instrument of reform. These two factors establish the 
limitation to any of his progressive proposals. Never does 
he question the English class system or present any 
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recommendations which might challenge its basic premises. 
Rather, he attempts to effect changes from the top, hoping 
to arouse a dormant sense of responsibility in the upper 
classes. 

One aspect of this illiberal orientation is reflected in 
Bage’s treatment of America and France, the two great 
favorites of the more advanced reformers of the period. 

In contrast to the generally uncritical liberal support of 
the American experiment, he presents a realistic picture 
of the Colonies and is far more censorious of America 
than were most of his contemporaries. Moreover, his 
later, more outspoken, praise is merely a bitter expres- 
sion of his disappointment with English affairs, in which 
the New World serves as a convenient critical norm. As 
to France and its revolution, his support is short-lived and 
always diluted with denunciations of French immorality, 
excesses, and inequities paralleling those in England. 

A further test of Bage’s supposed liberalism are his 
beliefs and recommendations in the crucial areas of edu- 
cation, religion, and politics. In all three he is generally 
sympathetic with the primary objectives of the English 
liberals, but chooses to implement them by means either 
hopelessly idealistic or congenial to conservatism. 

In the first field he displays the liberal’s confidence in 
the formative power of education, but rejects all of the 
current institutional reforms in favor of a Rousseauan kind 
of limited individual tutoring for the upper classes. In re- 
ligion his own deistic preference, his attack on the cor- 
rupt English clergy, and his sharp criticism of the selfish 
alliance of church and state are in the liberal pattern; but 
he weakens his own position with a vicious anti- Catholicism 
and anti-semitism and his insistence on granting immunity 
to the church itself and relying on local aristocrats to sup- 
port the conscientious and devoted clergymen. Finally, 
Bage has only a superficial awareness of the increasing 
influence of political action in his age, and is blinded by 
his prejudice against politicians and his aversion to broad 
political participation in attacking national problems. 

The two major sources of these contradictions in Bage’s 
social views are his obsession with individualistic, pa- 
ternal approaches to reform, which impede the accomplish- 
ment of the changes he advocated, and his compulsive urge 
to retreat from real problems. It is these elements -- the 
conservative solutions for social challenges and the pro- 
pensity to evade rather than to face crises -- plus the gen- 
erally conservative orientation of the author, which dictate 
the conclusion that Robert Bage cannot accurately be allied 
doctrinally with the “Revolutionary Novelists,” and, in 
fact, represents a more complex and personal strain of 
social criticism which may most fruitfully be analyzed 
through contrast to theirs. 

357 pages. $4.60. Mic 57-4794 


THE FORM OF YEATS’ LYRIC POETRY 
(Publication No. 24,273) 


Marilyn Jewell Denton, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Ruth Wallerstein 


The editors of a recent anthology of critical essays on 
Yeats point out the lack of attention given to the form of 





his poems. This aspect of Yeats’ accomplishment is the 
Subject of the present study. During the course of its 
preparation, the writer consulted Yeats’ manuscript note- 
books and found in them passages which illustrate his 
method of composing poems. With the assistance of Mrs. 
Yeats, she was able to transcribe those which show in 
particular Yeats’ attention to form. Because the latter 
is closely related to his sense of poetic tradition, it has 
been necessary to discuss in detail his indebtedness to 
previous poets, among them Spenser, Donne, Cowley, 
Shelley, Byron, and Morris. Furthermore, an attempt has 
been made to evaluate the possible connection between 
Yeats’ sense of poetic form and that of his contemporaries, 
e.g., members of the Rhymers’ Club, especially Lionel 
Johnson; the French Symbolists; their translator- 
exponent, Arthur Symons; and Yeats’ later friend, Ezra 
Pound. In addition, attention has been given to the rela- 
tion of Yeats’ verse forms to those of Irish poetry, as well 
as to those of his younger contemporaries. Finally, Yeats’ 
poems have been listed according to their verse forms 
and compared, in order to call attention to their particular 
qualities as sonnets, blank verse, etc. In the conclusion 
of the study, Yeats’ scattered writings about the form of 
poetry have been discussed and his viewpoint contrasted 
to. that of other twentieth-century poets. The final sug- 
gestion is that Yeats gave far more attention to poetic 
form than is generally recognized. 

232 pages. $3.00. Mic 57-4795 


“A SOUL IN GAUDY TATTERS”: 
A CRITICAL BIOGRAPHY OF 
MAXWELL BODENHEIM 


(Publication No. 24,005) 


Edward Thomas De Voe, Ed.D. 
The Pennsylvania State University, 1957 


American literature has been greatly influenced by 
that group of midwestern writers whose names are now 
associated with the movement known as the Chicago 
remaissance: Dreiser, Anderson, Sandburg, Lindsay, 
Masters, Dell, Hecht, and Bodenheim, and by extension, 
Marion Anderson and Harriet Monroe. As one of that 
militant group which set out to prove that a vital literature 
must stem from experience, Maxwell Bodenheim turned 
the experiment into a lifelong search for the Utopian ideal. 
He alone remains as a symbol of intransigence in an age 
where compromise is demanded by an “other-directed” 
public. 

This work attempts to trace Bodenheim’s life from his 
birth on May 26, 1892, in Hermanville, Mississippi, until 
his demise in a rooming house on the outskirts of Green- 
wich Village in February, 1954, to examine his published 
works, both poetry and fiction, and to find what happens to 
the artist when he substitutes his personal ideal for the 
time-honored truths of mankind. Wherein does the artist 
fail when he lives apart from the main currents of life, 
and what does he substitute for the faith of his fathers? 
This work attempts to answer these questions by portray- 
ing the rise and decline of this colorful writer during the 
first half of the century. 

Maxwell Bodenheim wrote nine volumes of verse and 
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twelve realistic novels. If he failed to achieve the recog- 
nition accorded some of his contemporaries, it is untrue 
to say that he failed to make a lasting impression on 
American letters. It is the purpose of this work to show 
that Maxwell Bodenheim was not, as most readers are 
prone to believe, a literary charlatan but a superb literary 
craftsman. Nowhere in our literature will we find an emo- 
tional intensity equal to that expressed in most of his major 
poetry by this poet of city streets. He is almost frantic in 
his desire to wrest from life its awesome secrets, and he 
reminds one of Milton’s archangel as he scours the deep 
and skims the heights in search for the gateway to light. 

The chief barrier to an objective evaluation of Boden- 
heim is a personal life so distasteful to the discriminating 
reader that the poet is constantly equated with the hysterial 
fringe group who live only for sensation. Maxwell Boden- 
heim, in spite of his colorful life in Greenwich Village, was 
a poet of great sensitivity. An ingrained inferiority drove 
him mercilessly into a justification of self. His personal 
frustration negates much of his valid criticism, and the 
fact that he could find no common ground from which to 
evaluate his life allies him, undeniably, with those prophets 
of despair. In the field of ideas, it would appear that Bo- 
denheim, as the spokesman for his age, was ahead of his 
time. This biographer believes he has made a significant 
contribution to American thought. 

Although his prose works were written to satisfy a pub- 
lic hungry for sensation, Bodenheim’s novels were impor- 
tant in the Twenties and early Thirties for discussing 
themes then considered inappropriate to belles lettres. 
Taken as a whole, his twelve novels develop a social theme 
later to be expanded and vitalized by Lewis, Steinbeck, and 
Caldwell. They are of little value today, but this biog- 
rapher maintains they were influential in directing the 
course of American literature and that without Bodenheim’s 
spade work, American letters might have lost integrity. 

The man himself merits our deepest compassion, if not 
out respect. His life is a symbol of everything a mechanis- 
tic age holds inexcusable. Our society has no sympathy 
with a person who prefers to live by his own standards in 
spite of the world’s scorn. Bodenheim’s refusal to com- 
promise either his personal life or his poetic art sets him 
apart from those who barter their souls for gold, and he 
remains, as Ben Hecht has so accurately described him, 
“a vague, silvered figure moving wraith-like behind the 
many-colored pillars of fairyland.” 

252 pages. $3.25. Mic 57-4796 





ALDOUS HUXLEY: 
THE DEVELOPMENT OF A MYSTIC 


(Publication No. 23,728) 
Emmanuel David Dykstra, Ph.D. 
State University of Iowa, 1957 


Co-Chairmen: Professor W. R. Irwin 
Professor F. P. W. McDowell 


Aldous Huxley’s early satires in prose and verse were 
written in the mood of disenchantment so common among 
intellectuals of the “lost generation.” At once sophisticated 
and disillusioned, the young Huxley turned with elegant 





mockery and sometimes unmerciful invective upon the 
several traditions which he had inherited--Victorian 
morality, scientific materialism, and belief in art. But 
beneath his jests and drolleries there was a spiritual and 
intellectual despair that pointed unmistakably toward his 
later crisis and conversion. 

In the late twenties, Huxley began to address himself 
seriously to a search for some fundamental value which 
might give point to the apparent pointlessness, and which 
a generation of faithless intellectuals could accept. Un- 
derlying the welter of diversity and paradox in man’s ex- 
perience, he concluded, there is an intuitive sense of hu- 
man values which can still be appealed to; and nothing 
should be tolerated which distorts or stultifies those 
values. Drawing upon the views of D. H. Lawrence, and 
spicing them with Greek and Renaissance humanism, Hux- 
ley affirmed a philosophy of life-worship, in which he de- 
fined the human values as those things which permit a man 
to be truly civilized--that is, to develop fully his physical 
and intellectual powers, and to attain, in spite of any cir- 
cumstances, a vital integration of all his faculties. But 
Huxley was temperamentally disinclined to enthusiasms of 
this sort, and too determinedly intellectual to accept the 
primitivistic implications of Lawrence’s view of life. 
After Lawrence’s death in 1930, Huxley’s fervor for life- 
worship rapidly cooled, and he turned his attention to find- 
ing the cause and cure for the nationalistic hysteria that 
leads to war. 

As a pacifist in the mid-thirties, Huxley was primarily 
concerned with discovering an ethic and a corresponding 
system of beliefs which would have enough power of con- 
viction to transform the world’s predominantly malicious, 
avaricious, and fiercely nationalistic societies into groups 
of pacific, enlightened, selfless individuals. Consequently, 
he set forth an ethical and metaphysical system based 
primarily on the assumption that there is a spiritual unity 
underlying apparent diversity, and that it is possible to 
apprehend that unity through a regimen of physical con- 
trol and Buddhistic contemplation. Through the spiritual 
re-birth resulting from true knowledge and right action, 
Huxley pointed the way to a final refuge from the hostili- 
ties and futilities of the world of time and flesh. Since 
1936 his creed has been a categorical rejection of all so- 
cial planning, all secular goods, and all worldly consider- 
ations. In their stead, he proposes that men devote their 
attention to the immanent and transcendent all-oneness of 
existence, the direct perception of which Huxley regards 
as man’s final end and only comfort. It is the ancient 
mystic creed--followed by the Hindu Vedantists, the Ma- 
hayana Buddhists, and the Chinese Taoists--whose method 
of discipline is contemplation and self-abnegation, and 
whose aim is spiritual union with the divine Ground. 

The record of Huxley’s intellectual pilgrimage towards 
mysticism, by way of scepticism and humanism, is note- 
worthy as the case history of a twentieth-century intel- 
lectual in search of a saving faith. Each of his novels cap- 
tures some significant aspect of the contemporary mental 
climate. Huxley’s creative career as a whole forms a 
pattern which is always interesting, and which is of some 
importance in the history of twentieth-century ideas. 

605 pages. $7.70. Mic 57-4797 
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CHARLES DU BOS AND HIS READING OF 
GOETHE — A CONFLICT IN IDEAS 


(Publication No. 22,044) 


Birgit Linnea Ewerts, Ph.D. 
Columbia University, 1957 


The confrontation of two minds may ordinarily give 
rise to clashes caused by divergencies of background, 
philosophic outlook, or religious beliefs. When the minds 
are separated by the gulf of a century, the differences of 
opinion may be even more pronounced. The acquaintance 
of Charles Du Bos, the French critic and convert to Cathol- 
icism, with the ideas of Johann Wolfgang von Goethe, an 
outstanding representative of free inquiry and universal 
thought, resulted in an ideological conflict between ortho- 
dox restrictions and humanistic thinking. 

As revealed in Du Bos’s Goethe, the conflict takes place 
on the religious, ethical, and esthetic levels. Du Bos em- 
phasized those aspects of Goethe’s character which in- 
terested him from the viewpoint of his own development, 
particularly, Goethe’s failure to become a converted 
Christian, his surrender to destiny and the pleasures of 
this world, and the psychological problems of his flight 
from love. Although Du Bos’s attitude was far from im- 
partial, the challenge of Goethe’s universal humanism left 
a deep.impression and influenced, to some extent, his later 
development. 

This study is not just a new chapter of Professor Fer- 
nand Baldensperger’s classic Goethe en France, or a 
following-up of Dr. Emma Flora Ross’s Goethe in Modern 
France. By means of a direct confrontation, it attempts to 
view Du Bos and Goethe in the impartial searchlight of 
comparison and to give a true picture of both writers. 

Part I of the dissertation deals with the spiritual de- 
velopment of Charles Du Bos, who in many ways is repre- 
sentative of modern man in his search for inner values 
and a faith to live by. 

Part II “Charles Du Bos: Portrait of Goethe”, sets 
forth Du Bos’s views on Goethe on the basis of opinions 
expressed mainly in the volume Goethe. It is divided into 
two chapters. Chapter 1, “Goethe and his Soul,” is con- 
cerned with the psychological implications of Goethe’s al- 
leged surrender to destiny and the temptations of this 
world and with the “flight from love” theme. Chapter 2, 
“Goethe and his God,” traces Goethe’s religious develop- 
ment as Du Bos sees it, emphasizing the failure of conver- 
sion and the alleged lack of a sense of sin and contrition. 

Part III “A Poet and His Critic,” is divided into three 
chapters: 1. “Ethics--Inner Voice or Moral Injunction”; 

2. “Creation and Fulfilment”; 3. “ Free Thinking versus 
Orthodox Religion.” This part takes up Du Bos’s allega- 
tions with regard to ethical, esthetic and religious prob- 
lems in the light of comparison with Goethe’s own ideas 

as expressed in his writings. The method used, while en- 
tailing some repetition, seemed to promise a deeper analy- 
Sis and a more direct contrasting of Du Bos and Goethe. 

In refuting Du Bos’s assertions, an effort has been made to 
bring out the salient elements of Goethe’s thought and to 
indicate the signposts along the road of his development. 

Although Du Bos failed to grasp the great significance 
of Goethe’s ideas, his critical attitude is thought-provoking 
and despite the somewhat restricted point of view, he re- 
vealed something of Goethe’s enduring glory as a poet and 
of his inner anguish as a human being. As a matter of fact, 














one of the results of this study is to show that Goethe left 
an enduring heritage to mankind of free and universal 
thought. As a free thinker, he forshadowed the seemingly 
still distant day when man will be, above all, a member of 
mankind, freed from the bonds of nation and creed and be- 
longing to the world as a whole. 

252 pages. $3.25. Mic 57-4798 


THE SAVOY, 1896; A RE-EDITION OF 
REPRESENTATIVE -PROSE AND VERSE, 
WITH A CRITICAL INTRODUCTION, 
AND BIOGRAPHICAL AND CRITICAL NOTES 


(Publication No. 23,596) 


Thomas Jay Garbaty, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Professor Mark Longaker 


The dissertation presents a selective re-edition of the 
Savoy magazine, 1896, with a long critical introduction 
and biographical and critical notes. The Savoy has been 
generally accepted as the best literary and artistic peri- 
odical which the Eighteen-Nineties produced. In the one 
year of its existence it surpassed all of its competitors, 
chiefly the Yellow Book, in presenting to the public the 
finest contributions in letter press and the graphic arts 
which the last ten years of the Nineteenth Century achieved. 
In its eight issues the Savoy included items from every 
literary trend and movement of the decade. It stands as 
an important document in the literary history of the fin de 
siecle. A major study of the magazine has been lacking 
for many years; the source material up to now has been 
scarce, the magazine itself has become a collectors’ item. 
With the help of much new material and unpublished manu- 
scripts it has become possible to fill this literary void. 

The work is divided into three parts, of which the first 
is the long critical Introduction. The first half of this es- 
Say contains the story of the Savoy, from the tragedy of 
the Wilde trial, the demise of the Yellow Book, and the 
great exodus of the esthetes and intellectuals to France. 
The Savoy is followed from its beginnings in Dieppe, in 
1895, through the various issues, and an account is given 
of the problems arising from the art editor, Aubrey 
Beardsley’s, youthful eccentricities; the publisher, Leonard 
Smithers’, personal and professional peculiarities and the 
editor, Arthur Symons’, paradoxical bohemianism. The 
first part of the discussion ends with the suicide of Hubert 
Crackanthorpe in Paris, the last attempts to revive the 
Savoy in October, 1896, and a critical appraisal of the 
































magazine by some of the major contributors. This discus- 
sion was aided by the use of numerous unpublished letters 
of Ernest Dowson, Arthur Symons, Stephane Mallarme, 
Hubert Crackanthorpe, William Sharp, and others. 

The second half of the Introduction is a critical ap- 
praisal of the contents of the Savoy, grouping the various 
items into the several characteristic trends of the period. 
Art and Literary criticism is discussed, followed by an 
analysis of the Celtic Revival in its Irish, Welsh and Scot- 
tish forms. This is followed by a discussion of occultism 
and phantasy in the literature of the period. Then a con- 
sideration of the problems of decadence and estheticism, 
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and an outline of the religious trends seen toward the turn 
of the century, leads into an analysis of the influence of 
France and French themes on English writers. Finally 
the aspects of Realism and then Socialism in literature 
are treated, ending with a study of various miscellaneous 
items. 

The body, or second part of the dissertation, comprises 
the contributions from the Savoy itself, chosen for artistic 
merit, for readability and interest to contemporary 
readers, and for traits characteristic of the fin de siecle. 
These contributions, appearing in the same order as in the 
original, and making up one third of the whole eight issues, 
include works by George Bernard Shaw, Joseph Conrad, 
William Butler Years, Lionel Johnson, Havelock Ellis, 
Ernest Dowson, Edmund Gosse, Max Beerbohm, all pub- 
lished in the Savoy for the first time as well as numerous 
lesser writers: Theodore Wratislaw, John Gray, Edward 
Carpenter, etc. The proportion of poetry, fiction and non 
fiction in the re-edition has been kept approximately as in 
the original. 

The third part of the dissertation is the biographical 
and critical sketches of the authors who contributed to the 
selection above. Nineteen men are discussed, each essay 
including a brief life, a list of major works, and some 
analysis of the author’s characteristics as well as of his 
contributions to the Savoy. These notes were also greatly 
helped by unpublished manuscripts and letters. 

The result of the whole work has been to produce a 
critical edition of the major English literary periodical in 
the Eighteen-Nineties, achieving thereby a literary history 
of the period, with a discussion of the events of the times, 
and the personalities of the people who contributed to the 
diverse artistic movements of the fin de siecle. Seventy- 
five illustrations, consisting chiefly of photographs of the 
Beardsley drawings appearing in the original, accompany 
the text. 744 pages. $9.40. Mic 57-4799 














PRIESTLEY, BRIDIE AND FRY: 
THE MYSTERY OF EXISTENCE 
IN THEIR DRAMATIC WORK 


(Publication No. 24,285) 


Anne Greene, Ph.D. ~- 
The University of Wisconsin, 1957 


Supervisor: Professor Paul M, Fulcher 


In this study the “mystery of existence” signifies the 
uncertainty in the mind and heart of man concerning his 
relation to the universe. It may pertain to the miracle of 
creation itself, the nature of Time and the consciousness, 
the question of truth, man’s relation to his fellow beings, 
his bewilderment at shifting values, or the problem of per- 
sonal integrity in a world where evil is constant. By ana- 
lyzing a number of plays by J. B. Priestley, James Bridie, 
and Christopher Fry, this study attempts to point out the 
particular concern of each as he views man in his relation 
to the universe and seeks the truth of man’s existence. 

Chapter I (Introductory) gives a biographical sketch of 
each dramatist and relates him to the theme: Priestley 
(social reformer and eclectic Time philosopher) through 
his two major interests--(a) Time and the consciousness 





and (b) man’s responsibility for man; Bridie (Scottish 
physician turned dramatist) through his interest in char- 
acter; Fry (poet and Christian humanist) through his sense 
of wonder. 

In Chapter II (“Priestley and the Multi- Dimensional 
World”), section one summarizes the Time theories of 
J. W. Dunne and P. D. Ouspensky, and analyzes six plays 
which show the dramatist’s preoccupation with Time and 
the consciousness. Most of these make extensive use of 
the theories of Dunne and Ouspensky, and several also 
indicate an interest in Jungian psychology and supersen- 
sory perception. Section two analyzes a play which links 
Priestley’s two major interests. Section three examines 
five plays which emphasize social betterment. The two 
interests are related through the dramatist’s concern with 
the problems of human beings in a world of mystery. 

Chapter III (“Bridie and the Mystery of the Human 
Character”) examines a number of Bridie’s plays as char- 
acter portrayals: (1) studies in integrity, showing the 
logic of a man’s actions with respect to his values; (2) 
studies in inspiration, dealing with the nature of genius; 
(3) a study in relationships, with international implica- 
tions; (4) studies in good and evil, reflecting both the 
dramatist’s interest in the nature of evil and the conflict- 
ing influences upon him of Calvin and Huxley, whose ideas 
he attempts to synthesize through a dialectic supported by 
jesting, whimsy, satire, and fantasy--the result being a 
“complex” of ideas rather than a synthesis. 

Chapter IV (“Fry and the Great Enigma”), instead of 
discussing each play separately, deals with them together 
according to a pattern of ideas which their unity of thought 
and feeling makes possible: (1) the wonder of the common- 
place, (2) man’s essential loneliness, with his:need for 
clarity, (3) “the bewildering mesh of God,” (4) the mys- 
tery of love, and (5) faith in life’s purposes. Finally, A 
Sleep of Prisoners is analyzed as a summary of Fry’s 
thought. In the various “dilemmas” which make up the 
bewildering mesh, Fry finds a persistent duality in the 
universe and relates it to a duality in the mind of God. 

But he synthesizes this dual aspect by characterizing God 
as a spirit of Divine Non-Interference, under whose silent 
influence the world tends in a right direction, though cir- 

cuitously. 

A brief conclusion sums up similarities in the ideas of 
the three dramatists, but finds these less striking than the 
differences. On the assumption that only through the 
highest art may one attain to the highest truth, Priestley 
--a better craftsman than artist--cannot be said to have 
reached great truth. Bridie, though his plays are not so 
well constructed as Priestley’s, rises at times to a higher 
level of truth than Priestley through the imaginative power 
of his characterizations. Fry, whose poetic perception 
relates all the unrelated things in creation, whose vision 
is a total vision, has the truest insight into the mystery. 

527 pages. $6.70. Mic 57-4800 
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MATTHEW ARNOLD’S POETIC IMAGERY 
(Publication No. 23,701) 


Wendell Stacy Johnson, Ph.D. 
The Ohio State University, 1952 


The function of poetic imagery can be broken down into 
two effects which images have upon the reader: the com- 
munication of an attitude embodied in imaginative terms 
and the evocation of a feeling appropriate to the subject. 
These are in fact two aspects of one function, for emotion 
implies attitude. In summing up Arnold’s use of imagery 
as it is developed in the body of his verse, it will be con- 
venient to consider the aesthetic problem, the problem of 
feeling, first, and then to take up the larger consideration. 

Those poems which are generally regarded as Arnold’s 
best invariably offer a contrast to the slight pieces, the 
metrical essays and moral lessons, in that they contain 
vivid and fresh imagery, either metaphorical or descrip- 
tive. What is a vivid image? It is one which justifies it- 
self by communicating something new, something which 
literal statement could not; the picture of a particular 
scene, such as the death-bed scene in “Tristram” or the 
moonlit one in “Dover Beach,” does this descriptively, and. 
a metaphor like that of men as islands in the sea does it 
by evoking senses of physical separation, of depths be- 
tween men, which abstract language could not. But vivid 
and fresh imagery is demanded of the poet, and in a sense 
no image can be vivid which is not fresh, which does not 
fit the poem by being formed as a part of it, consistent with 
its tone and with its other images. It is possible to create 
vivid images, very original and at the same time peculiarly 
appropriate ones which have no specific (literal) relation 
to other images in their contexts: Shakespeare can mix 
metaphors within a sentence or a phrase. But the art is 
rare. Images are justified either intensively or exten- 
sively, and most poets must depend upon the latter device, 
upon the associations and depth which an image gains by 
being part of a whole image-structure. The literal scenes 
in a poem are invariably related one to another, according 
to the demand of overall subject-unity, and the metaphors 
are usually so related, too, falling into groups rather than 
existing as arbitrary and brilliant single images. If this 
is the case with most poetry, it is particularly well- 
illustrated by Arnold’s poetry. 

And so, in poem after poem, a scheme can be worked 
out with a central set of terms: light and darkness, sound 
and silence in “Mycerinus”; battle and confusion in life 
and peace in death parallel with the confused course of the 
river toward the ocean in “Sohrab and Rustum”; the land 
of human society and the sea of things alien to men in the 
early “Marguerite” poem, with variations in “The For- 
saken Merman,” and in “Dover Beach.” But, as each of 
the illustratio s suggests, the terms carry over from one 
poem to others; and because there is a single imagination 
adapting itself to these various forms, the success of each 
poem may be seen to depend largely upon the poet’s use 
of images which are native to him and to which he can give 
the full force of his powers of literal description as well 
as the associations established elsewhere. The best poems 
of Arnold are his most imaginative ones, then, poems 
which are beautiful because they evoke complex associa- 
tions and responses, in the experienced reader as in the 
poet, poems which manage to transform traditional or per- 
sonal images (which might easily be trite) by suiting them 











to the literal conditions of a new poetic plot. Furthermore, 
as this might imply, Arnold’s most effective imagery, as 
in each of the poems mentioned here, is likely to be meta- 
phorical only by implication or by extension, fusing the 
descriptive level with those levels beyond it. In this way 
the danger of triteness is best avoided and the imagination 
wholly adapted to particular poems; the sea, for example, 
appears as an object described, with metaphorical value 
but not as simply a metaphor, in * Balder Dead,” “Sohrab 
and Rustum,” “Dover Beach” and a dozen other major 
pieces. 

This leads us to the changes and development in the 
poetic imagination behind these poems. These can be 
summed up in reference to several key images which have 
been followed through this essay. 

Arnold represents in his water imagery, and in the 
scheme of such a dramatic poem as “The Forsaken Mer- 
man,” the conflict between human values, represented by 
the land, and the life of the “natural” world, represented 
by the sea. Man is conceived of as an island, surrounded 
by the alien sea and so isolated from his fellows. The 
sea becomes an increasingly attractive image, and there 
can be traced in Arnold’s verse, from 1832 to 1867, a 
tendency to emphasize it rather than the land. This tend- 
ency reflects a movement away from orthodox faith in the 
dualism of a divinely-created soul and a physical nature 
surrounding man. But, if the increasing significance given 
in his imagery to a single element suggests a monism in 
harmony with the naturalistic thought of his day, Arnold 
cannot abandon his belief in the objective nature of human 
values, in the ideals of the sympathetic and ethical life. 
And so he needs to introduce into his one Nature, the sea- 
nature, some human qualities which justify his identifying 
man with nature and retaining these ideals. He vacillates, 
though, between a hopeful faith in the spiritual essence of 
life, and a pessimistic conviction that the world “hath 
really neither joy, nor love, nor light.” The vacillations 
between these two views make up the history of Arnold’s 
later poetry. At his most hopeful, the poet is inspired by 
the vision of man’s life as a river flowing into the great 
Sea of Life; at his least hopeful he returns to the picture 
of men as “driftwood spars” in the alien sea. Or, ina 
surprising switch, he is sad because the sea of faith is 
ebbing and he wishes for a revivifying faith in life’s values 
in the image of the flooding ocean, The water imagery, 
the sea, still represents for Arnold Life outside man; but 
his conception of this physical inhuman world of objects 
seems at last inadequate (in “Obermann Once More”); 
orthodoxy, opposed to the water of life, is dead, and the 
idea of a physical monism as the one Life is no longer ac- 
ceptable. In this mood, the poet no longer finds an ac- 
ceptable objective idea for what life is, an idea upon which 
to base his values and his imagery. He feels the need, and 
his world’s need, for a revivifying flood, for a new faith 
which will be, as the Christian faith once was and as pan- 
theistic monism does not yet succeed in becoming, a hu- 
manized sea of life: an image of some adequate source 
and ground of human existence. 

The light imagery shows a parallel development. In 
“Mycerinus” the harsh light of nature is in contrast with 
the darkness into which man withdraws and the artificial 
light within. In “Religious Isolation” there are, again, two 
kinds of light: the inner, or moral, and the outer, or natu- 
ral. Arnold’s variations in attitude toward human nature 
are faithfully reflected in the modifications of this imagery 
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as the inner light, the peculiarly human element, becomes 
fiery passion, moral illumination, or the self-destroying 
flame of consciousness, thought. Always in contrast to it, 
or existing alongside it, is the sunlight, which has several 
qualities, vitality, wholesomeness, harshness, any one of 
which may be emphasized as the quality of the natural 
world outside the person. In “The New Sirens” the Ro- 
mantic dependence upon inner light and glorification of the 
personal fire is rejected, as the sirens’ artificially lighted 
world pales in nature’s sun. In “Morality,” though, the 
inner light is identified with man’s ethical nature and so 
becomes a positive image. “Tristram and Iseult” makes 
use of the light imagery and contrasts the flame of pas- 
sion, again, with natural illumination (moonlight). And in 
“The Scholar Gipsy” the goal sought is a light from heaven 
which is matched by a light within. The later poems are 
inclined to give this light image religious or ethical over- 
tones (as in “Rugby Chapel”) and to make man’s light more 
appealing than earth’s: “Dover Beach” even denies any 
light to the world outside. And so in this imagery, too, one 
can trace a tendency to find less comfort in the external 
world and to place more emphasis upon the human life of 
morality and passion. 

The other major images -- those of sound and silence, 
battle and death, heat and cold -- are allied with these and, 
like these, indicate the shifts between conflict and synthe- 
sis which lead at last to such a crisis as that in “Obermann 
Once More.” This crisis, toward which all of his poetry 
tends, gives a basis for understanding Arnold’s shift from 
poetry to prose in later years. It is a shift from the very 
personal concern with nature and man to a concern with 
society and social relations, and it is fascinating to see the 
poet who writes of human isolation come at last to be the 
essayist who espouses the social functions of the church 
and state, the need for unifying mankind in a human scheme 
after a purely Romantic scheme, which specifically ex- 
cludes society to emphasize the relationship between the 
individual and nature, has failed. The crisis is one of the 
imagination, and what Arnold discovers by the time of 
“Obermann Once More” is that his imagination has not 
been broad enough, with its limitations on both man on the 
one side and nature on the other, that his rejection of so- 
ciety has to be replaced by a criticism of society. 

So an attempt is made to substitute the image of light 
for the image of the sea, the idea of truth which can be at 
one with virtue (Hellenism and Hebraism, the outer and 
the inner light) for the idea of a single impersonal unity 
threatening human values as it embraces all human nature, 
and this is, imaginatively, the story of Arnold’s turning 
from poetry to the essay. It is not that he has failed as a 
poet; he has succeeded in the most feeling and comprehen- 
Sive criticism of the Romantic imagination which has ever 
been made, and he has succeeded in creating out of the 
tension and conflict of his times the synthetic object that 
great poetry always is. Now, on the basis of what his 
imagination has discovered through this body of poetry he 
can go on to a less personal and more general criticism 
of life. 191 pages. $2.50. Mic 57-4801 
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THE CIVIL WAR IN 
AMERICAN NOVELS: 1920-1939 


(Publication No. 24,022) 


William Joseph Kimball, Ph.D. 
The Pennsylvania State University, 1957 


This study of the Civil War novel during a period of 
time between two world wars has the following as its ob- 
jectives: to determine to what degree a realistic view of 
war has replaced a sentimental and romantic view; to as- 
certain whether or not military strategy is incorporated 
by the novelists; to examine the degree of objectivity and 
partisanship toward the war from both northern and south- 
ern writers; to learn whether or not any correlation 
existed between the attitudes of the authors towards the 
Civil War and the attitudes of the historians towards the 
causes of the war during this period; to discover commu- 
nistic leanings, if they existed, on the part of the authors; 
to determine whether political, social, or military issues 
formed the major part of the historical background; and, 
in general, to see why this “last war between gentlemen” 
is the source of such a large number of literary works. 

Fifty-three novels (excluding juvenile novels and those 
which, because they deal only remotely with the war, can- 
not be classed as Civil War novels) are considered in this 
survey. Only a few are the products of well-known novel- 
ists like Hervey Allen, William Faulkner, Hamlin Garland, 
Caroline Gordon, MacKinlay Kantor, Margaret Mitchell, 
Allen Tate, and Stark Young; but, in the works of the sec- 
ondary novelists are found the important undercurrents, 
the attention to detail, and the milieu of the Civil War 
novelists from which many of the answers to the proposed 
queries were derived. Somehow the “lesser writers” 
seemed, for the most part, to be closer to the pulse of the 
matter. 

Examination of the novels did not disclose any domi- 
nant themes or provide any interpretations of the war 
which are consistent enough to be labeled as trends. All 
attempts to separate novels according to some “type” re- 
sulted in groups of novels which are “pretty much alike,” 
but the novels do not emerge as representative of recog- 
nized schools of history or fiction (i.e. proletarian, natu- 
ralistic, national traditionist, or revisionist). 

The Civil War has lost some of its glamor, and during 
the period under consideration it was written about as a 
hideous and ugly conflict. The emphasis seems to be in- 
creasingly on combat in which the “poor white” suffered 
the ravages of the battlefield. More and more the empha- 
Sis is away from the gallant general and toward the 
bayonet-wielding private. The accounts are generally his- 
torically accurate and there seems to exist on the part of 
the novelist the desire to place his characters in settings 
which are founded upon historical records. The strategy 
of warfare has become literary and some fascinating ac- 
counts of deployment and logistics can be found, Realism 
in writing about the war, although somewhat truer, still 
has far to go. Partisanship, always present in both north- 
ern and southern novels, is not overwhelming, but it re- 
mains a prominent factor. The recent encroachment of 
northern industrialism (T.V.A., relocating of the textile 
industry, etc.) caused such southern militants as Allen 
Tate, Caroline Gordon, Andrew Lytle, and Stark Young to 
emphasize the wholesomeness and self-satisfaction of the 
southern agrarian way of life. This emphasis usually found 
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its expression in a reversion to the overworked picture of 
the ante-bellum way of life. 

The majority of Civil War novels examined are not ex- 
amples of good writing. Many are marred by excessive 
sentimentality and some simply do not have sustaining 
plots. With the exception of Gone With the Wind none has 
enjoyed wide circulation. But as the years between 1920 
and 1939 progressed, the number of novels increased, and 
the quality generally improved. The Civil War novel during 
this period has risen from almost non-existence to a type 
of literature which must be taken into account when litera- 
ture of America is evaluated. 

224 pages. $2.90. Mic 57-4802 





WILLIAM COWPER AND SCIENCE IN 
THE EIGHTEENTH CENTURY 


(Publication No. 23,272) 
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Supervisor: Professor Alfred O. Aldridge 


Cowper’s interest in science provides one with a key to 
neglected aspects of his work and suggests an approach to 
natural theology, deism, and didactic literature in the 
eighteenth century. But this interest is meaningful only if 
one first determines what agencies functioned in the dis- 
semination of scientific ideas and which ideas became 
popular. 

Certain seventeenth-century ideas were still popular in 
the 1780’s, when Cowper wrote and published his major 
poems. His work is a good example of the influence of 
science beyond the academies and indicates the impact 
which the “true system of the world” had upon the “ intel- 
ligence” of the middle class. 

The popular press of the 1780’s reflects the century’s 
attitude toward science and shows that the bond between 
science and religion was slowly dissolving, even though 
natural theology and popular science were often indistin- 
guishable. Science’s actual accomplishments, therefore, 
must be kept clearly in mind. 

Many learned societies disseminated the new ideas, but 
the agencies at work beyond these academies were more 
important. England had become a “nation of readers,” and 
The Gentleman’s Magazine and The Monthly Review played 
a vital role in bringing science to the public, commenting 
on science’s accomplishments and reviewing popular sci- 
entific books. Newspapers, popular lectures, travel liter- 
ature, encyclopedias, caricatures of science, the interest 
in gardening, and the didactic temper of the time helped 
popularize natural history and create an atmosphere re- 
ceptive to scientific ideas. The spreading reach of science 
captured -- and enslaved -- the eighteenth-century imagi- 
nation. 

Sources for the scientific allusions in Cowper are sug- 
gested by his letters, which mention many journals, news- 
papers, and books on science. The list of books found in 
his library at his death verifies his reading interests. 

Even though Cowper’s allusions to astronomy seem to 
be “traditional,” they reveal a knowledge of many aspects 
of Herschel’s work. Cowper was interested in balloons, 














eager to learn the philosophic reason for their buoyancy; 
he knew of Priestley’s phlogiston theory, of Franklin’s 
work in electricity, and of the “electrical fluid” much dis- 
cussed in the journals. Weary of scientific hypotheses, 
he condemns speculative science. His interest in nature 
leads to an interest in natural history, seen in his use of 
both microscopic and telescopic data. It is evident that 
this interest is a key to his attitude toward science, and 
that both are meaningful only within the context of his at- 
titude toward God. 

Cowper’s comments on divinized nature and deism 
suggest the problem of science’s relation to religion, and 
his work reflects the popular distrust of speculatists who 
degraded man’s place in the universe and questioned God’s 
omniscience. His comments on geogony indicate that he 
is a supporter of natural theology, provided that proper 
humility is maintained toward God’s works. He belongs 
unmistakably at the end of the century with the new apolo- 
getics, for he championed the God of Nature and the God 
of the Scriptures within a new scientific context. 

In Cowper the impact of science on the poetic imagi- 
nation may be judged from his remarks on nature -- de- 
scriptive, divinized, and scientific nature. Though he is 
determined to write with philosophic truth in mind, Cow- 
per insists that the poet cannot bind down his imagination 
to mere matters of fact, and consequently scientific data 
are often completely assimilated by the imagination when 
nature is merely described. When he remembers that na- 
ture reveals God, however, the stress becomes thematic 
rather than imaginative, the didactic tone dominates, and 
scientific allusions increase in number and importance, 
though they now serve the instructive rather than the de- 
scriptive aim. Description of physical nature forces 
Cowper into description of divinized nature, where science 
and nature are equally praised, and where imagination 
becomes a Slave of thought, itself predetermined by a 
thesis widely publicized by the popular press. As a de- 
lineator of religious truth, he discovers that his imagina- 
tion must serve the rationale of the particular system he 
accepts; as a delineator of philosophic truth, he seeks 
some harmony in the discordant elements he is utilizing. 

Though Cowper’s scientific allusions seem to echo 
those of many eighteenth-century writers, he is not merely 
part of the scientific tradition in verse. There is a more 
vital relationship between his scientific ideas and the 
popular press than between these ideas and the work of 
other poets. 282 pages. $3.65. Mic 57-4803 


THE SATIRIC REACTION TO METHODISM 
| IN THE EIGHTEENTH CENTURY 


(Publication No. 22,531) 


Albert Marion Lyles, Ph.D. 
Rutgers University, 1957 


This study is an examination of the conservative re- 
action, expressed in satire, to the Methodist movement in 
the eighteenth century to determine what characteristics 
of Methodism were satirized and to provide an insight 
into satiric techniques of the middle and late eighteenth 
century. The term satire is used as a generic rather than 
a specific term. Within it are included the burlesque, the 
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lampoon, the mock heroic, the parody, ironic statements, 
and occasionally invective designed simply for ridicule of 
its victim. The study is limited to the period between the 
publication of the first known attack on Methodism in 
Fogg’s Weekly Journal on 9 December 1732 and 1800, a 
date arbitrarily chosen to limit the study to the eighteenth 
century. Within these limits the study was intended to be 
as nearly complete as possible. 

The basic procedure used was to classify the satiric 
material into categories such as satire of Methodist doc- 
trines, satire of Methodist preachers and preaching, satire 
of Methodist conversion, and satire of individual Method- 
ists. Such categorizing has been done cautiously since 
some of the satire is deliberate literary creation and can- 
not be read as polemic or even solely as a pejorative de- 
piction of reality. 

This study reveals that Methodism was widely satirized 
throughout the century and that these satiric attacks varied 
in tone from the relatively mild The Spiritual Quixote or, 
The Summer’s Ramble of Mr. Geoffrey Wildgoose by 
Richard Graves to the stinging attacks in the anonymous 
poems Perfection and The Love-Feast. The principal 
satiric charge aimed at the Methodists was that of en- 
thusiasm, an erroneous belief that one was inspired by the 
Holy Spirit. Although the gravity of this charge varied 
with the satirists, many evidently believed that enthusiasm 
was a deliberate espousal of irrationality and saw in 
Methodism not only a return to bigotry and superstition 
but also a threat to reason itself. The theological doc- 
trines emphasized by the Methodists, particularly justifi- 
cation by faith and perfection; certain Methodist practices 
such as field preaching, the use of unordained preachers, 
itineration, and the holding of watch-night services and 
love feasts; and above all the Methodist emphasis on con- 
version, the violently emotional act which marked the indi- 
vidual’s acceptance of Christianity, were extensively sati- 
rized. Both of the leaders of the movement, John Wesley 
and George Whitefield, were ridiculed, but Wesley, despite 
his conservatism and his general respectability, was ap- 
parently considered the more dangerous. 

The satirists of Methodism, of little literary importance 
except for some few like Tobias Smollett and George 
Crabbe, depended heavily in technique on earlier satiric 
models such as Butler’s Hudibras, Dryden’s Mac Flecknoe, 
Pope’s Dunciad, and Swift’s Tale of a Tub. The principal 
device of the satirists was the use of a Methodist protago- 
nist, either a dunce or a rogue -- a device which permitted 
the satirists to aim arrows at any of the numerous targets 
offered by Methodism. 394 pages. $5.05.. Mic 57-4804 





























THE PSYCHOLOGY OF 
NATHANIEL HAWTHORNE 


(Publication No. 24,027) 


John Thomas McKiernan, Ph.D. 
The Pennsylvania State University, 1957 


This study undertakes to reconstruct the details of 
Hawthorne’s psychology by analysis of the notebooks, 
prefaces, and the authorial comment in his fiction. By way 
of parallel illustration, excerpts are quoted from popular 
psychology texts of the first half of the century--one, in 
particular, by a former Bowdoin teacher of Hawthorne. 





The results of this investigation establish: 
(1) the corpus of Hawthorne’s psychology, and 
(2) the obvious extent to which this served him, 
structurally, in writing. 

Though only tangential to the thesis, the uses he made of 
psychology are suggested, chiefly in relation to fore- 
shadowing, irony, character development, contrasts, am- 
biguity, and style. The actual concepts in psychology have 
been organized around four foci. 

1, Man as a Social Person: The nature of man is that 
of an amalgam, Hawthorne says, of spirit and clay. These 
elements have their reciprocal influences upon each other: 
their interaction, however, is human behavior. Man needs 
society for his full maturation. The fully developed per- 
sonality is that with the greatest social sensitivity, a 
quality developing in the process of social interaction and 
adjustment to the moral and physical evils of life. (The 
psychological attributes of groups--the adult sexes, 
children, mobs, and the public as a whole--receive brief 
mention in this section, too.) 

2. Man as Knower: In respect to man’s capacity to 
know, Hawthorne emphasized the auto-structured nature 
of his perceptual world; the existence of intuitive per- 
ceptions--an unmediated power of the soul; the funda- 
mentally associationist quality of thought; and the possi- 
bility of immediate cognition from “natural signs”--a 
mode of communication through expressive behavior which 
is anterior to verbal language. 

3. Man as Agent: Hawthorne developed his psychology 
of human behavior from the fundamental principle of the 
nature of man. Thus, he held that, basically, the body- 
soul interaction explains behavior. Anything affecting 
either the soul or the body affects both, but the soul, being 
a higher principle (philosophically), leaves its imprint not 
only upon the body in general, but often upon the physiog- 
nomy in particular. In general, the will is the source of 
action in man, but it does not function independently of 
the influence of the intellect and emotions. Physical, 
social, and psychological factors of the environment also 
influence man to act or to refrain from acting. 

4. Man “Mentally Alienated”: Finally, Hawthorne 
noted some of the causes of mental disorganization. 
Basically, the total cause lay in sustained alienation from 
God’s will--whether represented by a violation of the 
Commandments or rejection of the social principle of 
human creation, that men were made for one another’s 
mutual assistance. Severe shock or great excitement can 
also produce disorientation and, in some instances, even 
the innocent may suffer this. The manifestations of men- 
tal disequilibrium are: disorders in the perceptions, 
mental associations, or imagination; hyperactivity of mind 
and body; and irrational and impulsive behavior. He an- 
notated several of the mechanisms of adjustment with 
which the personality tried to meet threats disruptive to 
it. Lastly, he observed that the cure for maladjustments 
lay, largely, in retracing one’s steps: that is, arriving 
at peace of mind through acknowledgment of sin, penitence, 
and penance. Several random corollaries to certain mod- 
ern therapeutic procedures concluded this aspect of his 
psychology. 192 pages. $2.50. Mic 57-4805 
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Although James Joyce had left the Catholic Church be- 
fore he was twenty, it furnished him with a good deal of 
the subject matter of all of his books. His adolescent piety 
and youthful renunciation of Catholicism are the themes of 
The Portrait of the Artist as a Young Man. In his other 
books, liturgical references and other aspects of Catholi- 
cism are constantly introduced. In Ulysses and Finnegans 
Wake many of these references are concealed, distorted, 
or otherwise made somewhat inaccessible, especially for 
non-Catholic readers. 

This dissertation attempts to present Joyce’s use of 
Catholic references in Ulysses. To do so, it begins with 
an analysis of Joyce’s defection from the Church and the 
place of Catholicism in the novel. 

These background considerations serve as a basis for 
the detailed analysis of certain chapters in Ulysses in 
which the Catholic references are of paramount impor- 
tance, and in other passages in which they are less impor- 
tant but still essential for full comprehension. 

An analysis of Catholic liturgy in chapter one of Ulys- 
ses demonstrates how Joyce develops it into artistic source 
material. This analysis is followed by a study of Joyce’s 
_ use of the sacraments in specific sections of the novel. 

In using Catholic materials Joyce does not always fol- 
low the liturgy strictly. Sometimes he deliberately di- 
verges, and at other times he makes what appear to be un- 
conscious errors. Instances of both are given here. 

The theme of paternity in Ulysses, of vital importance 
throughout the book, is presented in its theological signifi- 
cance, with tenets derived from St. Thomas Aquinas pro- 
viding a standard of comparison with Joyce’s methods of 
character development. Other chapters of Ulysses con- 
sidered are the Nausicaa episode in which certain paral- 
lels between Gerty MacDowell and the Virgin Mary are 
indicated, and the Oxen of the Sun in which Joyce’s tech- 
niques of inversion and parody of liturgical rites or Catho- 
lic practices reach an extreme, 

While this dissertation is concerned with a religious 
theme, it is developed from a secular and critical point of 
view, its purpose being to display an important aspect of 
Joyce’s work. 180 pages. $2.35. Mic 57-4806 
































ILLUSTRATIONS OF THE 
CRITICAL PRINCIPLES OF E. E. STOLL 


(Publication No. 23,772) 


George Alan Morgan, Ph.D. 
State University of Iowa, 1957 


a Professor Baldwin Maxwell 


This dissertation attempts to illustrate the critical 
principles of Professor Elmer Edgar Stoll of the Univer- 
sity of Minnesota, now retired. The principles used by 





Mr. Stoll in his writing on the drama, from 1905 to 1954, 
are these: 


1) Greek and Elizabethan drama were popular rather 
than esoteric forms of art, and this one fact alone 
has the most profound effect on the dramatic method 
of these eras. 


2) The poet’s intentions are of primary importance, if 
not the only intentions or meanings that concern us. 


3) The compulsion of tradition and current practice 
upon Shakespeare’s technique was stronger than is 
commonly recognized; even in his greatest plays, 
Shakespeare employed the familiar motifs that his 
public had come to anticipate. 


4) The literary work is one of art only, with no spe- 
cific representation of life as a goal, unless other- 
wise intended. j 


5) Because of the precedence that plot takes over char- 
acter, the older drama is largely unpsychological; 
character does not determine the action. 


6) Shakespeare provides keys to our understanding of 
the characters; these “postulates” are guides to 
what we are intended to believe about certain char- 
acters. 


Following an extended discussion of these principles, 
they are illustrated in analyses of Mr. Stoll’s criticisms 
of Hamlet, Othello, and Macbeth. Principles 1, 2, 3, and 
» are specifically represented in the many Hamlet essays 
of Mr. Stoll, from the 1919 monograph to the final essay 
in Modern Philology, August, 1949. On the opinion that 
Shakespeare’s plays belong in the main stream of Eliza- 
bethan drama, Mr. Stoll presumes to find a predominantly 
heroic Hamlet. He feels that the sentimental or procras- 
tinating Prince of later English and German criticism is 
one not in keeping with the Renaissance conception of the 
tragic hero. Moreover, Mr. Stoll disparages the modern 
interpretations, the Freudian and all others that contend 
that the simple vendetta theme is not satisfactory to a man 
of Hamlet’s sensitive personality. In these considera- 
tions, Mr. Stoll is led by what he calls the “compulsion” 
of audience and players alike upon the playwright to re- 
tain the flavor, motifs, and the general outline of a story 
familiar to patrons of the theater. Therefore, the tra- 
ditional elements of Hamlet: the Ghost, the revenge 
-obligation, a sometimes passionate style of writing, and 
even the necessary delay of the principal deed, are all 
aspects of the theme that the Elizabethan would expect to 
be retained. 

In Othello and Macbeth, Shakespeare was employing 
non-dramatic sources, an Italian collection of tales and 
English chronicle. In Mr. Stoll’s opinion, the relative un- 
familiarity of these sources would permit the playwright 
to move into his most mature and uninhibited technique of 
tragedy. And yet, in both plays, Principles 1, 3, and 5 
are present as they were in Hamlet. In all three plays, 
though to different degrees, plot has taken precedence 
over character. Even in Othello and Macbeth, Mr. Stoll 
finds a character that is noble above the base action to 
which it is committed. In Othello, the convention of 
slander-believed, exercised within the unpsychological 
framework that permits the Moor to believe another 
soldier as against those in whom he ought to trust, leads 
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Othello into murdering his innocent wife. In Macbeth, the 
same outside influence, the tempting intervention, moves 
the plot in a course that is almost contrary to the essen- 
tial character. 

In these three great tragedies, Mr. Stoll says, Shake- 
speare employs an unpsychological method precisely so 
that he is able to achieve a greater contrast between the 





noble hero and what he does. Rather than judging the char- 


acter by his actions, Mr. Stoll contends that we are to be 
guided by the rhythms and the tones of the speeches, and 
particularly those at the ends of the plays, where the 
heroes have regained their true, intended statures. 

224 pages. $2.90. Mic 57-4807 


GEORGE ADE: A CRITICAL STUDY 
(Publication No. 23,775) 


Philip B. Nordhus, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor John C, Gerber 


More than any other literary craftsman, a humorist, 
however well known he may be in his own day, is often 
forgotten or ignored by succeeding generations of readers. 
George Ade was such a writer. In his own age--the age 
from the Gay Nineties to the First World War--he was 
widely read by the public and highly praised by his fellow 
writers, but he has been replaced in popular favor today 
by humorists who speak more directly to the present gen- 
eration. Yet he is well worth consideration for several 
reasons. 

First of all, in his position as a popular newspaper 
columnist in Chicago, he perhaps did more than is gen- 
erally realized, with his “Stories of the Streets and of the 
Town,” in making the public conscious of and amenable to 
the new realism being prescribed by William Dean Howells 
and his disciples. Inculcating a liking for realistic writing 
through the medium of the morning paper may have been a 
kind of insidious approach to public taste that was no less 
effective than the proclamations of Crane, Norris or 
Garland. 

But a more important contribution than a possible ef- 
fect on literary taste was his work in making modern 
American slang acceptable as a literary language. Few 
critics would discount the direct influence of his “Fables 
in Slang” on the language of such humorists as Ring Lard- 
ner, Damon Runyon and Don Marquis, to say nothing of 
the indirect influence on a generation of non-humorous 
American novelists, short story writers and poets. He 
certainly must be credited with doing a great deal toward 
making our literary language less formal. 

Ade’s contribution to American drama was two-fold: 
at the beginning of the century, when the quality of drama 
in this country was decidedly low, he took the first step 
in the direction of the sophisticated musical comedy of 
today; in regular comedy, he helped establish the comedy 
of the American “little man” by increasing the variety of 
native American stage types beyond the stage Yankee and 
Mose, the New York fireman. 

He may not have contributed anything very original to 
American satire, but he did reinforce the general pattern 





of a tolerant, kindly criticism of follies and excesses in 
dress, manners and attitudes. His inclination to laugh at 
“culture-seekers,” at Europe, at both “dudes” and “rubes, 
reflects a kind of middle-class Philistinism indicative of 
his early rural environment and later professional asso- 
Ciations. 

The effect of Ade’s work as a whole on his generation 
would be impossible to estimate, but his common-sense 
outlook, his tendency toward amused skepticism and lack 
of seriousness has become at least one stereotype of the 
American character. In his language, his characters and 
his general philosophy he helped crystallize an American 
spirit of the early twentieth century, an era when the 
country was changing from a predominantly rural to an 
urban culture. 310 pages. $4.00. Mic 57-4808 


THE RESTORATION COMIC PERSPECTIVE: 
A STUDY OF THE COMEDY OF MANNERS 


(Publication No. 23,624) 


David M. Ohara, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Arthur H. Scouten 


The Restoration comedy of manners exhibits an ex- 
pansive satiric scope, an unemotional objectivity, diverse 
dramatic moods, which regulate characterization and ac- 
tion into a truly comic theatrical form. This study, which 
examines the comedies of Etherege, Wycherley, Congreve, 
as well as certain comedies of Dryden, James Howard, 
William Burnaby, Shadwell, Vanbrugh, and Farquhar, il- 
lustrates the unique Restoration comic perspective and 
the progress of the comedy of manners from 1663 to 1707. 
Dryden’s The Secret Love and Marriage a la Mode are 
considered, for they magnificently reduce life to comic 
absurdity and contribute to the artificial mood of the 
manners-tradition. This mood is evident in nearly all the 
succeeding comedies of manners and persists today in the 
“drawing-room comedy” of tenuous plots, sophisticated 
banter, and trivial manner. The gross sensualism and 
materialism of Dryden’s The Wild Gallant leads to the 
naturalistic mood which finds its best comic expression 
in Wycherley’s plays of mordant satire and irony. But 
trite artificiality or coarse naturalism is less repre- 
sentative of the manners-tradition than a realistic mood, 
and Etherege’s The Man of Mode is the first significant 
comedy of manners written in a predominantly realistic 
vein. The artificiality is observed in only one fantastic 
person of monumental affectation--the unsurpassed Sir 
Fopling Flutter. In imitating the comedy of manners, 
Congreve and Burnaby similarly employed the realistic 
mood more than the artificial. Their major difference 
from the preceding dramatists is the renunciation of 
libertinism for a more orthodox behavior, and their dra- 
maturgic achievement is the maintenance of the comic 
perspective while illustrating the moral conversion of the 
rakish hero. Shadwell, Vanbrugh, and Farquhar were less 
skillful imitators, and their acceptance of conventional 
morality diminished the critical perspective of the 
manners-tradition and fostered the rise of sentimental 
comedy. 
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The basic plot of the comedy of manners is the love- 
game, the dramatization of which adheres to the traditional 
theatrical pattern. The love-game is pictured as an an- 
tagonistic contest between the sexes resulting in the even- 
tual submission of the male. But the feminine triumph is 
neither immediate nor conclusive as that of customary 
English comedy; it is somewhat tentatively and uneasily 
won, thus sounding a more intense, plausible, and modern 
note. The convincing treatment of the love-game is ac- 
companied by a realistic and witty satire on the lovers as 
well as the various beings of Restoration fashionable so- 
ciety. Everyone is subjected to criticism with great ob- 
jectivity. This detached perspective is practically unique 
in English drama. Rational rather than emotional, skepti- 
cal rather than sympathetic, it is not conducive to romantic 
or sentimental comedy in which fantasy or sensibility is 
paramount. Shadwell, Vanbrugh, and Farquhar demanded a 
sympathetic response for their protagonists and dramatic 
situations, and banished the playfully critical attitude. On 
the other hand, the almost clinical detachment of the Res- 
toration perspective restricts the comedy of manners 
from becoming high comedy, for the perceptive criticism 
of life is not tempered by compassionate understanding. 
Only Congreve occasionally attained a high-comedy effect 
in The Way of the World with his astute commentary and 
tolerant humanity. Although the Restoration comedy of 
manners occupies a slightly lower comic order, it is un- 
paralleled in English drama as a comedy of satiric char- 
acter and verbal wit. 237 pages. $3.10. Mic 57-4809 








THE COMPOUND NOUN IN HARSDORFFER’S 
FRAUENZIMMER GESPRACHSPIELE 


(Publication No. 23,533) 


John Edward Oyler, Ph.D. 
Northwestern University, 1957 


This dissertation is a study of the compound noun in 
Harsdorffer’s Frauenzimmer Gesprachspiele as an ex- | 
emplification of the development of compound words in the 
seventeenth century. The study is restricted to the nomi- 
nal compounds. It is the purpose of the study to show the 
use made of the compound nouns in the Gesprachspiele as 
a step in the study of the development of the compound 
word in the seventeenth century, to show that the develop- 
ment of the compound word was a collective activity, di- 
rectly and indirectly, of the writers of the period, and to 
show the development of patterns into which the compound 
words fit. 

Introducing the study is a list of terms with definitions 
for the various types of compounds and related concepts. 
A short biography of Harsdorffer is given as well as an 
outline of the Frauenzimmer Gesprachspiele. 

Georg Philipp Harsdorffer is representative of the 
writers of the seventeenth century who understood and ap- 
plied the principles of word compounding in their works. 
He was able to perceive the trend of the development of the 
principles of compounding and in the compound word he 
recognized a means for the expression of new ideas and 
for the translation of concepts from other languages. To 
illustrate his point Harsdorffer chooses the term “Wort” 
and then gives a list of compounds in which “Wort” is, on 














the one hand, the basal component, and on the other hand, 
the modifying component. A few examples are given in 
this study to show that this pattern is amply developed by 
Harsdorffer in the Gesprachspiele. Important in the de- 
velopment of the compound noun is the evolution of pat- 
terns which, once established, give rise to many com- 
pounds. 

The compounds which occur in the Gesprachspiele are 
studied under the following headings: 








1. The stem compound. 
2. Modifying component in -(e)s. 
3. Modifying component in -en. 
4. Modifying component in -e. 
o. Plural noun as the modifying component. 
6. Hyphenated compounds. 
7. Complex compounds. 
8. Variations in the modifying component. 
9. Adjective and adverb as the modifying component. 
10. Verb as the modifying component. 
11. Isolated and derivative compounds. 


Harsdorffer uses many stem compounds which are re- 
corded as Middle High German forms, but in addition he 
useS many more compounds in the same patterns. The 
number of compounds in which the modifying component 
ends with -(e)s or -en is expanded over the number oc- 
curring in Middle High German. There are many syntac- 
tical groups in the Gesprachspiele. A number of expres- 
sions occur as compound words and as syntactical groups, 
indicating the possible development from group to com- 
pound, i.e. des Berufs Arbeit, Berufsarbeit. There are 
very few compounds which have -e as the coupling vowel. 
There are compounds in which the modifying component is 
a plural form. The use of syntactical groups with a plural 
word in the first position must have influenced the de- 
velopment of these compounds. A great many words show 
variation in their use as modifying components. In some 
cases the modifying component is a stem form; in other 
cases it has an inflected ending. Certain trends can be 
established. The vague difference between a syntactical 
group and a compound is illustrated by the use of a hyphen 
to join two words which together express a unit. idea. 

To each of a number of compounds Harsdorffer gives 
in terms of Latin, French or Spanish a definition. 

The dissertation contains a list of five thousand seven 
hundred and twenty compound nouns written as one word, 
hyphenated compound nouns and complex hyphenated com- 
pound nouns. For each word references are given to its 
location in the Frauenzimmer Gesprachspiele and in the 
dissertation. 230 pages. $3.00. Mic 57-4810 
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This dissertation consists of forty-seven poems divided 
into seven sections, according to subject-matter. The 
poems are written in varying meters and stanzaic forms. 
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The first group of poems is entitled “Elegies in the 
Name of Time” and contains poems dealing with the con- 
flict between the impermanence of the temporal world and 
the longing of man for the enduring. 

Sections II and III are, in a way, continuations of the 
theme of Section I. They each deal with loss in a specific 
area. Section II, “The Enchanted Country,” centers around 
the loss of childhood and its various attributes; while 
Section III, “Funeral,” is concerned with the death of a 
single individual. 

The fourth section is a series of love poems entitled 
“One Plus One”. It is built around the varying experiences 
of a married couple, and proceeds consecutively in time. 

Section V, “Quiet Lives,” is a collection of objective 
portraits. Most of the poems in this section deal with 
specific dramatic situations. 

Section VI contains the most heterogeneous subject mat- 
ter of all the sections. However, as the title “Man and 
Beast” implies, the poems in this group all revolve around 
the general theme of man, partaking as he does of the 
world of beasts on the one hand, and (whether one believes 
in them or not) angels on the other. 

The last poems in the above group lead directly into 
the final section, “Psalms,” which is concerned with the 
nature of the permanent world and its relationship to man, 
both as an individual and as a member of society. The 
term “God” is used throughout, but it does not imply a 
commitment to Christianity. The general attitude ex- 
pressed is a paradoxical one. Man as an individual, a part 
of the whole both generically and in his specific person, 
must maintain a certain distance between himself, even in 
his code of action, and the universe as a whole, or, God. 
At the same time, however, man, as a part of the whole, 
can find no ultimate fulfillment of his deepest needs ex- 
cept in terms of praise, love, and complete acceptance of 
the whole, or God. The result is an ambivalent kind of 
balance, both poles of which must be maintained, with pos- 
sibilities of resolution only in death or moments of mysti- 
cal experience. Society today, in general, has chosen to 
eliminate the one tension: the demands of the universe as 
a whole. Of the two possible wrong choices, this seems 
the less happy one. 

The above commentary may sound doctrinaire. The 
poems are not so. It would be quite possible to read 
through the entire dissertation and emerge completely 
innocent of the above preconceptions. Still, some kind of 
description is necessary, and this seems intellectually as 
accurate as it can be made. | 

87 pages. $2.00. Mic 57-4811 


WILLIAM FAULKNER: A THEMATIC STUDY 
(Publication No. 23,780) 
James L. Roberts, Ph.D. 
State University of Iowa, 1957 
Chairman: Assistant Professor Frank Clark Griffith 


Faulkner’s early novels and stories reveal a world in 
which there is, or seems to be, no hope for humanity. His 
most recent fiction reveals a world in which there can be 
no lasting despair, for attention is focused on the innate 





greatness of mankind. As this reversal might lead us to 
expect, Faulkner’s fiction in its over-all meaning changed 
from a sterile world where pessimism and disillusion- 
ment are the inevitable fate of sensible men, to a more 
fertile world where man shall not only endure but also 
prevail. All of Faulkner’s fiction does not, of course, fit 
into the Yoknapatawpha saga. Nevertheless, even the 
earlier works will be found to be a part of this unified 
story of the changing world or the changing William 
Faulkner, 

Faulkner’s fiction reveals that he emphasized certain 
basic values throughout his work, and that even though his 
mythical world changed from hopeless to hopeful, or from 
a world to be viewed pessimistically to a world to be 
viewed optimistically, the basic Faulknerean values re- 
mained a constant unifying force. These unifying values 
apply both to the saga and to the novels which lie outside 
the saga. 

The individual novels and stories which make up this 
over-all Faulkner story will reveal how his changing 
world affects both the technique and the final literary value 
of his work. During the period of pessimism, Faulkner 
penetrated deeply into psychological motivations and 
searched for the moral center of his characters’s prob- 
lems. He offered, however, no definite solution to the 
existing problems of the world. In contrast, the period of 
optimism is characterized by much less acute penetration 
and is replaced by oversimplified solutions which are not 
inherent in the theme of the work. Thematically, Faulk- 
ner’s work may be divided into two broad categories: the 
period of pessimism which ends with the publication of 
The Hamlet in 1940 and a period of optimism which begins 
with Go Down, Moses in 1942. In view of achievement, 
however, his fiction is divided into four periods: (1) the 
earlier novels and sketches which depict a barren world 
but which are uncontrolled and inferior works; (2) the 
great novels and stories between 1929-1940 in which 
Faulkner penetrates deeply into the psychological mores 
of his characters; (3) the stories in the single volume Go 
Down, Moses which investigate in sustained rhetoric the 
values man should live by, and finally, (4) the works since 
1942 which are uncontrolled in their oversimplified solu- 
tions for the salvation of mankind. 

Faulkner’s later novels have been disappointingly in- 
ferior; therefore, to reaffirm our belief in his greatness 
we must return to earlier works where we will find the 
vivid style, the innovations and experiments in technique, 
the mythical county, the vivid characters and the universal 
themes which combine to yield novels of outstanding quality 
and which remind us again that Faulkner is one of the 
great creative writers of the twentieth century. 

342 pages. $4.40. Mic 57-4812 
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The major theme of W. H. Auden’s early work (1930- 
1945) is a concern for the nature and destiny of society and 
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for the individual within this society. Most critics inter- 
preted his poetry of the Thirties as a “Marxist” or “Com- 
munist” poetry. It was natural, therefore, for these crit- 
ics to see his poetry in the Forties, which stressed a con- 
cern for man’s relation to God, as the work of a “con- 
verted” Auden. Such an interpretation oversimplifies and 
distorts the essential message of Auden’s early poetry. If 
we examine the themes and motifs of his poetry in the 
Thirties we can see that Auden’s “conversion” actually 
signifies a continuity and translation of his earlier values 
rather than the reversal and repudiation which the term 
generally implies. His poetry had always expressed a 
passion for justice and equity to be achieved through love. 
In the early Forties this ardor remained despite the fact 
that the ground for love became a divine imperative rather 
than a secular necessity. The strategy for salvation re- 
mained constant: “a change of heart,” a plea for love, a 
call for an internal revolution in the mind and heart of man 
in order to achieve the Just City. 

Auden’s work came into prominence during the “Hungry 
Thirties,” a period characterized by a widespread eco- 
nomic depression, an ever-expanding fascism which main- 
tained itself by violent repression, and a fear of ruthless, 
total war which seemed to threaten the very existence of 
Civilization. Many young authors living in this atmosphere 
of social tension were affected by it. The writing during 
this period of Stephen Spender, C. Day Lewis, Rex Warner, 
John Lehmann, Louis MacNeice, W. H. Auden, and others 
who came to be called the “New Signatures” group, reveals 
a profound anxiety about the economic and social situation. 
Most of them, however--such as Auden, for instance-- 
found it impossible to accept the discipline and dogma of 
any radical party, but they expressed their social discon- 
tent by dealing with social problems in their writing, and 
by participating as individuals in antifascist causes such 
as the Writers’ Congresses and the Loyalist side of the 
Spanish Civil War. 

Other young authors and critics--such as Edward Up- 
ward, Alick West, Philip Henderson, Ralph Fox, and Chris- 
topher Caudwell--were more orthodox and dogmatic in 
their political convictions, insisting, as did Edward Up- 
ward, that “No book written at the present time can be 
‘good’ unless it is written from a Marxist or near-Marxist 
viewpoint.... No modern book can be true to life unless it 
recognizes, more or less clearly, both the decadence of 
present-day society and the inevitability of revolution.” 

In this inevitable revolution, the good or honest writer will 
have to take the side of the workers, which is to say the 
side of the Communist Party. This was the formula of 
“external revolution,” the alteration of man through the 
alteration of society as prescribed by Marxist historical 
materialism. 

Auden’s solution, with very few and minor exceptions, 
was the call for an “internal revolution,” the alteration of 
society through “a change of heart,” through love. Marx- 
ism and the depressed condition of society provided him 
with the materials for a criticism of the capitalist order. 
The teachings of Freud, George Groddeck, William Blake, 
D. H. Lawrence, and even Christianity, supplemented and 
augmented this critique, but in addition they provided him 
_with the insight that human pride and hatred are even more 
destructive than economic surplus value, and that “What 
can be loved can be cured.” 

Just as he began the Thirties with a prayer to God, 
“Sir, no man’s enemy,” to send “a sovereign touch” to aid 


man in his extremity, so he also began the Forties with a 
Similar prayer: “Oda quod jubes, Domine.” O give what 
thou commandest, Lord. The chief difference is that 
Auden had come to see that Caritas must exist under the 
aegis of Agape. The constant, however, is love, the “in- 
ternal revolution” as the supreme solution of man’s prob- 
lems. 441 pages. $5.65. Mic 57-4813 
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(Publication No. 23,791) 
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Chairman: Professor Fred L. Fehling 


This study is an analysis of Elisabeth Langgasser’s 
concept of nature as it is symbolically expressed in Das 
unausloschliche Siegel. The Indelible Seal is a three- 











dimensional cosmos. Its surrealistic style has enabled 
the poetess to incorporate the realms of God (the super- 
natural), man, and nature as reflected in the past, the 
present, and the future. Nature plays a major role in this 
cosmos. 

This nature symbolism makes extensive use of the 
mythical imagery of Classical Antiquity which was re- 
vived during the Renaissance and reached its apex in the 
Weltanschauung of the Enlightenment. However, it had 
been divested of its former religious essence. This mythi- 
cal imagery serves a twofold purpose: It is transvaluated 
to condemn the bourgeois humanistic world view and the 
contemporary nihilism to which it has led. It also plays 
a positive role in rebuilding the cultural bridges which the 
anti-traditional Reformation and the unhistorical (Des- 
cartes), nature-dominated Age of Reason had burned be- 
hind it. These bridges re-establish the connections with 
the Catholic-Christian heritage which, in its infancy, had 
absorbed and perpetuated certain fundamental religious 
patterns of Classical Antiquiry, insofar as they constituted 
a divination of the Christian Revelation. Religion appears 
as the very foundation of all civilization; this is demon- 
strated by the universal existence of psychological pat- 
terns pointing to immediate cognition of God and the su- 
pernatural. The fact that this ontologism has pervaded 
the most primitive archtypes of religious worship as well 
as highly developed religions, has led the poetess to as- 
sume that no civilization can reject its religious legacy 
without a suicidal repudiation of that which distinguishes 
humanity from animate nature. Thus, the relativism of 
the modern psychological novel is overcome by the tran- 
scendent Christian approach which employs psychological 
means to spiritual ends. 

These fundamental assumptions have cleared the way 
for challenging all aspects of modern life. The decline of 
truly human values, which must necessarily be rooted in 
the supernatural, is attributed to Protestantism, but par- 
ticularly to the Eighteenth Century repudiation of Christian 
metaphysics (Logos). Moreover, the Enlightenment en- 
visaged a deification of nature. Elisabeth Langgasser 
resurrects the Christian concept of fallen nature, the 
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Demon of Eternal Recurrence, which is subject to decay, 
transitoriness, and pervaded by a tragic dualism of good 
and evil. Blind obedience to nature’s mandate has sur- 
rendered modern man to a godless nature, divorced from 
its transcendent principle, so that he has fallen victim to 
its dynamic nihilism which has assumed the characteris- 
tics of the diabolical. 

In order to wrest nature from the demoniacal, Catholi- 
cism has traditionally striven to sanctify it by dedicating 
it to the divine service, and by voluntarily renouncing it in 
asceticism. This dualistic positive and negative approach 
is mystically transcended by man’s endeavor actively to 
aid nature which longs for redemption and travails under 
the curse of the fall. In the Virgin Mary, the Mystical 
Rose, nature was redeemed for the first time (Assumption 
dogma), while in the mystery of the Incarnation the poetess 
sees nature potentially redeemed together with humanity. 

Since history is viewed as the timeless struggle be- 
tween God and Satan--who is victorious in the temporal 
realm--man--who is endowed with a free will--must 
choose sides. He can dedicate the self and nature to God: 
the Supreme Principle of “Being”, i.e. of spiritual and 
even temporal salvation; or else he can align himself with 
the Son of Chaos: the principle of “becoming”, i.e. of 
decay, transitoriness, spiritual and temporal self- 
destruction. 

The materialistic nihilism by which modernity is now 
dominated is the ultimate result of the supremacy of reason 
as the sole criterion of cognition. Contemporary reliance 
on science and technology testifies to humanity’s truncated 
existence. Faith in the Christian mysteries is prerequisite 
to man’s rebirth in a meaningful natural existence. A re- 
turn to the Christian cosmology alone can save Western 
Civilization from despair and complete chaos. However, 
it is considered highly improbable that this return will 
materialize. The suggested alternative is a catastrophe 
of self-annihilating proportions, unless God should inter- 
vene. 

These concepts are poetically expressed in the novel’s 
nature symbolism. Elisabeth Langg4sser’s philosophy of 
nature has been treated under the headings of: The Sym- 
bolism of Water; Animal Symbolism; Plant Symbolism; 
and Nature in General. These are preceded by a historical 
outline of the concept of nature. 

387 pages. $4.95. Mic 57-4814 


WHORLS OF FORM IN FAULKNER’S FICTION 
(Publication No. 23,553) 


Donald Hubert Tritschler, Ph.D. 
Northwestern University, 1957 


This is a critical study of the theory and practice of 
indirection in William Faulkner’s fiction. This analysis of 
Faulkner’s roundabout presentation is primarily concerned 
with making his purposes and methods clear, but it is 
hoped also that this study will, by extension, illuminate a 
principal aspect of technique in contemporary fiction. 
Against the notion that Faulkner’s involuted style is a kind 
of obscurity calculated to confound the reader is posed the 
thesis that the objectives in Faulkner’s works can only be 
achieved in this way, that indirection is both a complex 





means and an intricate result of Faulkner’s examination 
of the subtle condition of man. 

The method is to induce the main techniques of indi- 
rection from a study of certain of Faulkner’s works and 
to test the theories thus derived by applying them to other 
fictional works by Faulkner. Two of the techniques ex- 
amined are discontinuous lines of action that intersect as 
the plot develops and multiple points of view that gradually 
reveal character, with the attendant method of withholding 
information about both action and character; the third 
technique is symbolism that embodies and emanates the- 
matic content. The main points of discussion are The 
Sound and the Fury, Absalom, Absalom!, As I Lay Dying, 
“Dry September,” and Light in August (the last three are 
analyzed at length); many other works by Faulkner and 
some by other writers are considered briefly when rele- 
vant to the discussion of Faulkner’s indirect mode. 

The investigation of indirection reveals that it is not 
only a way of constituting experience but also represents 
a theory of reality that can be related to current psycho- 
logical and philosophical theories that view reality as an 
integrated whole. For instance, the larger formal pat- 
terns achieved in and through indirection are repeated in 
the smaller patterns within those works. Or, conversely, 
the wholeness resulting from Faulkner’s unification of 
smaller patterns within the larger one pervades the en- 
tire experience presented in a Faulkner novel. By seem- 
ing to lead the reader away from the essence of his vision, 
Faulkner is able to bring many related experiences to 
bear simultaneously upon the center of the plot. 

It is this convergence upon and expansion from a single 
point in an action or a particular appearance of a symbol 
in the work that forces the reader to grasp the fictional 
experience as he might in life--complete and all at once. 
The withholding of information, for instance, permits the 
reader to experience the character’s feelings as deepen- 
ing levels of awareness are fathomed in Absalom, Absa- 
lom!, Again, multiple points of view in As I Lay Dying 
help the reader sense the separateness of the characters 
and also understand their fierce struggles to relate them- 
selves to each other in their searches for their identities. 
Symbolism is another way of conveying the fictional ex- 
perience--it is the significant object or act that embodies 
complex feelings and ideas here--and Light in August is 
analyzed thoroughly to demonstrate that it is on this sym- 
bolic level that Faulkner often relates the patterns of his 
works to archetypal patterns in human experience and 
thereby lends them universal significance. 

The general conclusion of the study is that Faulkner’s 
persistent use of this basic mode of fiction to unify subtle 
and disparate contemporary experiences represents his 
major contribution to literary form. Faulkner uses in- 
direction to bring all time into the present and thereby 
achieves what he believes to be the goal of fiction: to ar- 
rest the continuous processes of life in the present, the IS. 

308 pages. $3.95. Mic 57-4815 
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THE MYTH IN “THE RING AND THE BOOK” 
(Publication No. 23,651) 

William Hood Wishmeyer, Ph.D. 

University of Pennsylvania, 1957 

Professor Morse Peckham 


Much of the extant criticism of Robert Browning’s The 
Ring and the Book has concerned itself with whether or r not 
the poet was actually achieving “truth” in shifting the 
Franceschini Murder from The Old Yellow Book to the 
poem. The method which the poet employs to attain his 
“truth” resembles that of a myth: a retold story which 
confirms a contemporary or emergent complex of values. 


Supervisor: 








largely a matter of the reader’s approval or disapproval of 
the poem’s proposition. 

With the dramatic action of the poem turning on the 
guilt or innocence of Pompilia, Browning seeks to present 
her as a symbol of generally wronged and mistrusted 
womenkind. This belief is reinforced when it is recalled 
that the decade during which The Ring and the Book was 
written was a period in which there were social and pseudo- 
scientific attempts to correct the low position of women 
and to reinterpret their social roles. Feminism got under 
way in England with the first petition to Parliament for 
female suffrage and with John Stuart Mill’s The Subjection 
of Women. J. J. Bachofen, in 1861, published Mutterrecht, 
a work which proposed that women had been the original 
rulers in the evolution of the family. 

Liberal and humanitarian values were grouped about 
the symbol of the woman and mother; the father, as a sym- 
bol, was harsh and authoritarian by contrast. There is 
enough biographical evidence in the case of Browning him- 
self to indicate that the poet had a predisposition to regard 
the symbols in this manner. 

In the rhetorical pattern of The Ring and the Book, 
hence, Guido is made to symbolize social evil as a husband 
and father. That there be no mistaking this, two mono- 
logues are used to drive the message home. It is clear 
that he represents the head of the Victorian household, 
and, as such, is a compelling argument against what claims 
to virtue it might have made. Masculine domination of 
society, in short, was wrong. 

Pompilia is the symbol of good in the role of mother. 
Love, care, humane concern for the protection of life are 
configured in her. As the central characterization in the 
poem’s argument she hammers home the conviction that 
the instinct of womanhood and motherhood is right and will 
promote a better and more harmonious crder of society. 

The other characters are sainted or damned by their 
reactions to the plight of Pompilia. If they doubt her in- 
nocence, as did Half-Rome, Arcangeli, and Bottini, they 
are scurrilously satirized; if they serve as witnesses to 
her goodness, as did Caponsacchi and the Pope, they are 
ennobled. The poet himself joins the witnesses to her 
sanctity in the first and final books of the poem. 

It is felt that such an interpretation of the symbolic 
structure of the poem becomes valid when it is recalled 
that it echoes the same theme as did liberal social protest 
and the infant science of anthropology in the same period. 
There was a general predilection to see woman as a sym- 
bol of release and regeneration from a rigidly structured 
social situation that lived under the depressing weight of 
Malthusian convictions that human nature left to its own 
devices would bring pure catastrophe. 

The “message” of The Ring and the Book, so far that 
it conveyed the symbol of Pompilia to an extremely re- 




















ceptive audience, was optimistically revolutionary and was 
a compelling part of the whole fabric of social revolt of 
the middle period of the Victorian era. 

233 pages. $3.05. ‘Mic 57-4816 


THE INFLUENCE OF POPULISM ON 
EDGAR LEE MASTERS, VACHEL LINDSAY, 
AND CARL SANDBURG 


(Publication No. 24,856) 


Michael Yatron, Ph.D. 
Temple University, 1957 


Although Populism was but one of the influences which 
shaped Edgar Lee Masters, Vachel Lindsay, and Carl 
Sandburg, it must be taken into consideration if an ac- 
curate assessment of their works is to be made. 

The word Populism permits no exact definition; even 
the origin of the term is uncertain. The short-lived 
People’s Party of the 1890’s came into being because of 
economic depression, but Populism had implications which 
transcended both politics and economics. It expressed a 
way of life that was in opposition to the major develop- 
ments taking place in America, It was a way of life char- 
acterized by simplicity, hard work, honesty, thrift, and 
value in terms of toil and time. Its shibboleths were 
“money power,” “monopoly,” “satanic mills,” and “Wall 
Street.” In sum, Populism was the collective protest of 
the agrarian segment of America against changes it re- 
sented and feared. 

Politically, Populism was, for the most part, revolu- 
tionary, and many of its demands were to be realized in 
the form of progressive legislation. In its literary mani- 
festations Populism, though championing economic re- 
forms for the benefit of “the people,” was essentially nos- 
talgic. The literary Populists wanted to return to the 
river world of Huckleberry Finn, to a boy’s world of straw 
hat, bare feet, and fishing pole. They refused to evolve 
from the agricultural stage of civilization to an industrial 
stage; they steadfastly denied that the century of tech- 
nological advance from 1840 to 1940 had brought happiness 
to the people. 

An analysis of Edgar Lee Masters’ forty years of lit- 
erary production reveals that he remained constant to the 
primary theme of literary Populism, namely, that Ameri- 
ca’s glory lay in its agricultural past: a past whose re- 
turn he alternately despaired of and hoped for. Masters’ 
Spoon River Anthology was not an indictment of the Ameri- 
can small-town; on the contrary, it was a lament for its 
corruption. His New Spoon River Anthology verifies this 
interpretation. His novels and his later poetry such as 
Illinois Poems and Along the Llinois present Masters’ 
sweet agrarian folk in their idyllic agrarian setting. 

Lindsay’s peasant exterior, his unpressed clothing, his 
blatant poetry recitals gave him the appearance of naivete. 
In reality he was a “literary sophisticate,” whose program- 
mes were designed to recreate the happy existence the 
people had known before the steel ribbons of the railroad 
and the insidious banks had destroyed their Jacksonian 
Eden. Lindsay wanted the people to live in small-towns 


such as Springfield, Illinois. He insisted that material 
progress was meaningless and proclaimed that the ideal 
life was village life centered about a “blacksmith aristoc- 
racy.” 

Sandburg was equally Populistic and nostalgic. He 
wrote for the people who earned their bread by the strength 
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of their hands and the sweat of their brow in a distinctively 
American idiom that uneducated truck drivers could under- 
stand. Sandburg believed in “the people” as they were, and 
there is no hint in his work that a new order of society 
could possibly mean a superior type of person. For Sand- 
burg, democracy had to do with the past and with agrarian- 
_ ism. He wrote children’s tales colored by American folk- 
lore -- all with a prairie setting. He collected American 
folk songs. Nostalgia is a consistent thread throughout his 
writings. The title of his novel Remembrance Rock is sig- 
nificant. Likewise, his autobiography, Always the Young 
Strangers reveals Sandburg’s ever-present yearning for 
the past. Finally, Sandburg’s life work was centered on a 
folk hero, Lincoln, who with Jackson and Jefferson be- 
longed to the Populist trinity. 

The conclusion reached is that these three poets, who 
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LATIN AMERICAN PERIODICALS OF 
THE MID-TWENTIETH CENTURY AS 
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Irene Zimmerman, Ph.D. 
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Objectives: 

The principal objective is the selection of a list of out- 
standing Latin American periodicals which are. demon- 
strably useful for research in the humanities and the so- 
cial sciences. 

Subsidiary objectives are (1) to establish the fact that 
Latin American periodicals are of value as records of 
thought and literature and as sources of much information 
not otherwise available, (2) to describe the development, 
since World War I, of a growing realization of their value 
by outlining the principal contributions of individuals and 
institutions to that understanding, (3) to evaluate the prin- 
cipal reference tools which provide information about or 
limited means of access to these periodicals, (4) to dem- 


onstrate the need for selection and indicate some bases on 
which this can be accomplished with a considerable degree 


of objectivity, (5) to provide sufficient information con- 
cerning the most important titles selected to give a valid 
idea of their principal potentialities for research pur- 
poses, and (6) to present certain conclusions and recom- 
mendations which emerge from the foregoing. 





Method: 

The method used for selection is an elaboration of one 
evolved by the author in seeking a solution to a practical 
problem--the evaluation of certain periodicals offered in 
exchange to the library of the University of Florida and 
the submission of recommendations concerning others 
which should be acquired. Appraisal was not a complete 
answer, Since sound decisions required knowledge of com- 
parable publications which might be available. 

It was found that, in general, data from (1) a valuable 
but partially outdated list, Latin American Periodicals 
Currently Received in the Library of Congress, published 
in 1944, (2) the Handbook of Latin American Studies, and 




















were of the same time and place, were significantly in- 
fluenced by Populism. This influence became the cement 
of a close personal friendship, and it provided them with 
their themes. They were agreed that the simple folk, the 
rightful inheritors of America’s bounty, had been defrauded 
of their birthright by the banks and the corporations. They 
exhorted the people not to be lulled by the siren song of 
material progress which the paid press, pulpit, and poli- 
ticians sang to them. They insisted that technological ad- 
vance was meaningless when its price was the stifling of 
the human heart. They pointed to pre-Civil War America 
as the ideal America, and their message was that happi- 
ness was to be found only in such an agricultural and vil- 
lage milieu. Thus none of them was the twentieth-century 
modernist which much contemporary literary criticism 
has erroneously assumed him to be. 

297 pages. $3.85. Mic 57-4817 
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(3) the List of Periodical Articles Indexed..., published 
monthly by the Columbus Memorial Library, together with 
information from a variety of additional sources, often 
supplemented by the opinions of faculty members as well 
as that of the author, provided a reasonably satisfactory 
working basis, but one which needed codification. 

For purposes of this study, title listings of periodicals 
indexed in the Handbook for the years 1948-51 were 
checked against each other and the other two lists named. 
Entries in the Handbook representing its references to 
periodicals for 1949-51 were indexed and analyzed. 











Results: 

Each of the first four subsidiary objectives is the topic 
of a separate chapter. 

The selected list is presented in Chapter V. Since 
titles seemed to fall into four categories, they were so ar- 
ranged, with designations of from three asterisks to none. 
Criteria were based primarily on a modified frequency 
count, in which appearance in a given guide was the deter- 
mining factor. Personal judgment was exercised only 
within stated limitations. For the three star titles, an es- 
sential requirement was inclusion as a starred title in the 
Library of Congress list (1944). 

All 255 titles are presented in chart form showing their 
occurrence in the guides checked. The two top groups, or 
“basic list,” comprise one chart, those of the “supple- 
mentary list” another. Brief annotations are supplied for 
all two star titles and for many lesser ones. In all, 154 
titles are starred. For the 49 three star titles a separate 
set of longer, more analytical annotations is provided. 





Conclusions: 

As a selected list of mid-century periodicals, weighted 
by procedures in favor of exchange publications and the 
research library, and subject to the understanding that 
items in the lower range of any frequency count are pri- 
marily a representative selection, this compilation is be- 
lieved to have a considerable degree of validity. 

Among general conclusions drawn were (1) Latin 
American periodicals are an underused resource, (2) se- 
lection is perhaps the major problem, and (3) more ade- 
quate indexing is urgently needed. 

398 pages. $5.10. Mic 57-4818 
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MEAN-L-STABLE SYSTEMS 
(Publication No. 23,572) 


Joseph Auslander, Ph.D. 
University of Pennsylvania, 1957 
Supervisor: W. H. Gottschalk 

Let X be a compact metric space and let T be a homeo- 
morphism of X onto itself. The system (X,T) is called 
mean-L-stable [ Oxtoby, Ergodic Sets, Bull. Amer. Math. 
Soc. Vol. 58 no. 2 (1952) pp. 116-136] provided for every 
€>O there exists §6 >O such that P(x,y) < § implies 
P(xT",yT™) < €, for all integers n with the exception of a 
set E of upper density less than €. If 6 can be chosen so 
that the set E is empty, then (X,T) is said to be uniformly- 
L-stable, 

Chapter 1 is devoted to an analysis of mean-L-stable 
systems. A self homeomorphism T of X x X is defined by 
(x,y)T= (xT,yT). Then (X x X, T) is mean-L-stable if and 
only if (X,T) is mean-L-stable. Moreover (X,T) is mean- 
L-stable if and only if (X,T") is mean-L-stable for any 
given integer n #4 O. 

The points x and y are called proximal [Gottschalk, 

W. H. and Hedlund, G. A. Topological Dynamics Amer. 
Math, Soc. Colloquium Publications, vol. 36, 1955] pro- 
vided that for any € >O there exists an integer n such that 
If x and y are not proximal they are said 
to be distal. The analysis of mean-L-stable systems is 
greatly facilitated by the study of proximal pairs of points. 
It is shown that the set of points (x,y) such that x # y and 
such that x and y are proximal has T - invariant measure 
zero in X x X. It follows as a corollary that if every point 
in X has an infinite orbit, the set of points proximal to a 
given point of X has invariant measure zero. 

In a mean-L-stable system (X,T) “proximal” is a T- 
invariant equivalence relation, and a quotient system (X, T) 
may be defined. This system is compact and metrizable. 
By introducing a pseudometric on X whose zeros are the 











P (xT? ,yT™) < €. 


proximal pairs, a T - invariant metric on X is constructed. 


It follows that (X, T) is uniformly-L-stable, and that a 
mean-L-stable system is not uniformly-L-stable if and 
only if it contains a pair of proximal points. 

Several results connecting mean-L-stability with vari- 
ous almost periodicity properties are obtained. It is 
shown that a mean-L-stable system which is pointwise 
almost periodic is weakly almost periodic, and that a min- 
imal mean-L-stable system containing a point distal to all 
other points is locally almost periodic. 

A decomposition theorem for mean-L-stable systems 
is obtained. It is shown that X = \/ Na, where each Ny 
is closed invariant and contains precisely one minimal 
set Mq. Moreover, measure is concentrated entirely on 
the minimal sets, and the minimal sets contain represen- 
tatives from each equivalence class of mutually proximal 
points. 

In Chapter 2 examples of mean-L-stable systems and 
open questions are discussed. A detailed analysis of a 
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modified version of an interesting and complicated exam- 
ple due to Floyd is carried out, 
53 pages. $2.00. Mic 57-4819 


TOPOLOGICAL VECTOR LATTICES 
(Publication No. 24,416) 


James Clyde Bradford, Ph.D. 
The University of Oklahoma, 1957 
Major Professor: Casper Goffman 
The class of all topologies on a vector space E forms 
a complete lattice; the class of all spaces of linear forms 
constitutes a complete lattice. The mapping of topology to 
dual is found to be a complete lattice homomorphism for 
topologies that are not necessarily Hausdorff. For Haus- 
dorff topologies, the mapping is sup preserving but it is a 
lattice homomorphism if and only if E is finite dimen- 
sional. For a normed space F and a topology t on E, let 
% (E;, F) denote the space of continuous linear operators 
on E into F, and let T(Y(E,, F)) be the class of all topolo- 
gies having the same Y (E, F) ast. If there is a homeo- 
morphic mapping of F,; into F2, then 


T(X(E,, Fi)) D> TCC(E, F2)). 


Each T contains a strongest topology. 

A Hausdorff topology on a vector lattice E is said to 
be compatible if it has a nuclear basis of order-closed 
balls. A set S is order-closed whtn x € S, |y|<|x| implies 
y € S. It is found that a space E' of linear forms on E 
can be the topological dual for a compatible topology if 
and only if E' is a total order-closed subspace of E”, the 
space of all bounded linear forms on E,. If E' satisfies 
these conditions, then a topology is compatible and has 
dual E' if and only if it has a nuclear sub-base consisting 
of polars of a class of weak-star compact convex sym- 
metric order-closed subsets of E' which covers E', For 
each such E' there is a finest compatible topology with 
dual E', The finest compatible topology on E is found to 
be bornological, hence the Mackey topology for E”. If 
there is a complete compatible bornological topology on 
E, it is unique. An example is given which shows that 
there may be more than one compatible bornological to- 
pology; that a given E' may have only one compatible 
topology; and that, at least in some cases, there is one 
and only one compatible tonnele topology, namely the fin- 
est compatible topology. 

A general topological space is said to have the Banach- 
Blumberg property if every set locally of the first cate- 
gory is of the first category. The property is possessed 
by spaces whose neighborhood systems are closed under 
the operation of intersection or by spaces with a countable 
basis. Examples are given of a space having the property 
but not satisfying either of the above conditions, and of a 
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space not possessing the property. The Blumberg continu- 

ity theorem is proved for a function on a metric space of 

homogeneous second category to a separable metric space. 
47 pages. $2.00. Mic 57-4820 


ON MIXED SINGLE SAMPLE EXPERIMENTS 
(Publication No. 23,071) 


Leonard Cohen, Ph.D. 
Columbia University, 1957 


A fixed sample size test of a simple hypothesis against 
a simple alternative is identified with an operating charac- 
teristic (@,8,n) where a denotes the probability of a type I 
error, B denotes the probability of a type II error, and n 
denotes the sample size. A mixed single sample test is 
defined as a sequence of quadruples 


(Yi, %, B:, n;) where Y;20, hac Y.; =1, where (a;,A;,n;) is 
i= 


a fixed sample size test and where 7; is interpreted as the 
probability of using the fixed sample size test (a; ,B;,n;) for 
i=1,2,... . A mixed single sample test is identified with 


an operating characteristic (a,8,n) = 2” ;(a;,6,,n,). For 
1 

each non-negative integer n, the class A, of admissible 

fixed sample size procedures of sample size n is defined 


in an obvious way. We define A =\_) A, and A* as the 
1=0 


convex hull of A. It is not necessarily true that A* is 
closed, However, it is true that the lower boundary of A* 
is a subset of A* so that the lower boundary of A* deter - 
mines a minimally complete class, (4, of mixed single 
sample tests. The tests in 4 are characterized from a 
Bayes point of view and a technique for constructing the 
tests in is given. 

The technique is then applied to tests on the mean of a 
normal distribution with known variance. It is shown that 
the tests in V7 are either 

a) fixed sample size tests, or 

b) mixtures of at most two fixed sample size tests. 

It is shown that there exists a minimal subset Ai, of 
A such that all improved randomized procedures are of 
the form | 

{a,B,n) = ¥(0,1,0) + (1-7)(a@,,8,,n,) or 

(a,B,n) = 7(1,0,0) + (1- ¥)(a@,,8,,n,) where 
O < y < land where (a@,,8,,n,)€ Aig. It is next shown 
how </1, is constructed. Problems of the Heyman-Pearson 
type are solved i,e., it is shown how to construct admis- 
sible tests (a,8,n) when two of the three coordinates are 
specified. Numerical examples are given. The technique 
is applied to tests on the mean of a binomial distribution. 
Numerical examples of interest are given. 

Next, the technique is applied to tests on the range of a 
rectangular distribution (when one end point is known). It 
is shown that if a > 0, n>0'and (a,8,n) € A,, then (a,f8,n) 
4A, It is also shown that if (a,8,n) €A_, then there exists 
a test (a,8,n') in A such that n' = (l-a@)n. 

In tests of hypotheses on the mean of a rectangular dis- 
tribution (with known range) and in many practical estima- 
tion problems, it never pays to randomize. 





Confidence intervals are evaluated in terms of confi- 
dence coefficient (a), expected length (L) and expected 
sample size (n). For the problem of obtaining a confidence 
interval for the mean of a normal distribution with known 
variance, “improved” randomized procedures exist and 
are of the form (a,L,n) = Y(O,0,O) + (l- Y)(@',L',n') where 
O < Y <1 and where (a@',L',n') is a fixed sample size con- 
fidence interval procedure. 

The k-decision problem is discussed, It is shown that 
improvements can be obtained by randomization. 

Mixed single sample procedures are compared to 
Wald’s S.P.R.T. in the problem of tests on the range of a 
rectangular distribution (when one end point is known) and 
are shown to be “efficient” in a certain sense. 

Finally, applications of mixed single sample procedures 
are discussed. 60 pages. $2.00. Mic 57-4821 


THE TWO SAMPLE MULTIVARIATE 
PROBLEM IN THE DEGENERATE CASE 


(Publication No, 24,141) 


Arthur Pentland Dempster, Ph.D. 
Princeton University, 1956 


Samples of ni and n2 individuals are available from 2 
k-variable populations with common variances and cova- 
riances but possibly different means. For most of the 
theory the populations are supposed multivariate normal. 
When n, +n2 -2 < k the classical methods for assessing 
population separation fail, so that this may be called the 
degenerate case, It appears necessary to give up the de- 
sirable property of invariance of the method over all linear 
transformations of k-space and so the present method de- 
pends on an original choice of scaled variables. The 
Nn, +Nz points in k-space can be reduced to ni +nz2-1 points 
by a transformation on individuals, These n,+nz2-1 points 
determine vectors Vo,Vi,..., V,,, where m = m+n2- 2 
and these are uncorrelated with common variance- 
covariance structure and, under the hypothesis of equal 
population means, with mean zero. Under the general hy- 
pothesis Vo has non-zero mean depending on a parameter 
rT which measures population separation, but Vi,...,Vm 
still have zero means. Thus difference between population 
means will show by V, being too long. These vectors pro- 
vide a characterization of the information on population 
separation in the data. Other characterizations are given 
in terms of ellipsoids which can be determined from these 
vectors. Assuming normality the distribution theory of 
vectors, angles between vectors, and generalizations of 
these is described and approximations to these distribu- 
tions are given. The approximate distributions are found 
to depend on 2 parameters yp and r along with ni +nz2, but 
k drops out, being replaced by r. A non-exact approximate 
test procedure which uses only vector lengths and an im- 
provement of this test using also angles between vectors 
are given. The properties of these non-exact tests are 
discussed. The classical non-degenerate 2 sample prob- 
lem is discussed. Simple geometrical derivations of the 
distributions of certain classical multivariate statistics 
including Hotelling’s T’ are given. The sensitivity of the 
T’ test is seen to fall rapidly as the degenerate situation 
is approached, and it is seen by example that the new 
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method can improve on T* for near-degeneracy. Finally 
an example of the new method is worked out. 
67 pages. $2.00. Mic 57-4904 


TAME, FINITE COMPLEXES IN THREE-SPACE 
(Publication No, 24,577) 


P. H. Doyle, II, Ph.D. 
The University of Tennessee, 1957 


Major Professor: O.G. Harrold, Jr. 


The problem studied in this work is the characteriza- 
tion of certain tame subsets of Euclidean 3-space, E*. It 
is shown that a curved, simplicial complex K in E* is tame 
if and only if every 2-simplex of K is tame and the 1- 
dimensional skeleton of K is tame. A characterization of 
finite graphs is also given. A rough graph G in E° is 
shown to be tame if and only if each arc inG is tame, and 
if x is a vertex of G, then St x lies ina disk. 

In obtaining the above results considerable use is made 
of a lemma of O. G. Harrold, H. C. Griffith, and E. E. 
Posey on simplifying the intersection of two almost poly- 
hedral disks in E*. A theorem by the same authors on al- 
most polyhedral tame disks is also employed. The results 
of R. H. Bing on approximating a surface by polyhedra as 
well as the theorems of E, E. Moise on arcs which pierce 
disks, approximating homeomorphisms by semi-linear 
homeomorphisms, and smoothing an annulus are used ex- 
tensively. 

The conditions which characterize a tame graph are 
shown to be independent by displaying a wild triod T' of 
O. G. Harrold. The triod T' has an open 3-cell comple- 


ment in compactified 3-space while each arc in T' is tame. 


The method of showing that T' is wild is essentially the 
technique of R. H. Fox and E, Artin. 
74 pages. $2.00. Mic 57-4822 


A CECH THEORY OF FUNDAMENTAL 
GROUPS AND COVERING SPACES 


(Publication No. 24,142) 


Alan J. Goldman, Ph.D. 
Princeton University, 1956 


I, The fundamental group system of a connected (but 
not necessarily locally connected) space X consists of the 
fundamental groups of the nerves of X’s open coverings 
and the natural homomorphisms between these groups. 

The inverse limit 7’ (X) of this system is studied and com - 
pared with the ordinary fundamental group 1(X). 1’ (X) is 
continuous on compact spaces, is an invariant of homotopy 
type, and is naturally isomorphic to 7(X) for a large class 
of spaces X. II. A new hierarchy of normality conditions 
for topological spaces, intermediate between collection- 
wise normality and full normality, is defined and briefly 
investigated. III]. The fundamental group system of X is 
used to obtain classification procedures for those (con- 
nected and disconnected) covering spaces over X which 








have “simplicial approximations.” Every finite-sheeted 
covering space is shown to be of this type. The classifi- 
cation is carried out in detail for a “sin(1/x)”-space and 
for the dyadic solenoid. 130 pages. $2.00. Mic 57-4957 


ON INDUCED TOPOLOGIES IN 
QUASI-REFLEXIVE BANACH SPACES 


(Publication No. 24,390) 


Larry Clifton Hunter, Ph.D. 
University of Oregon, 1957 


Adviser: Paul Civin 


If X is a Banach space with first and second conjugate 
spaces X* and X**, respectively, let 7 denote the canoni- 
cal isomorphism of X into X**, In 1948, J. Dixmier* posed 
the following question. Can X**/7(X) be finite dimensional 
if X is not reflexive? In a paper published in 1950, 

R. James’ showed the answer is affirmative by giving an ex- 
ample of a Banach space X such that X is separable, X is 
not reflexive, X is isomorphic to X** and X**/7(X) is one 
dimensional, Civin and Yood undertook a more complete 
investigation of Banach spaces X such that X**/7(X) is 
(finite) n-dimensional and called such spaces quasi- 
reflexive Banach spaces of order n. They established the 
following fundamental result. If Q is a subset of X*, 
o(X,Q) shall denote the least fine topology for X such that 
all x* € Q are continuous. 

Theorem: The following statements are equivalent. 

(1) Xis quasi-reflexive of order n. 








Q@R where Q is a total closed linear manifold such that 
the unit ball of X is compact in act in o(X,Q) ) and R is an n- 
dimensional linear manifold. 

Hence for any decomposition X* = Q@R where Q isa 
total closed linear manifold and R is n-dimensional, a 
topology o(X,Q) for X arises in a natural manner. It is 
the purpose of this thesis to study properties of these to- 
pologies. (It is proved that there are indeed an infinite 
number of distinct topologies). 

The following results are typical. It is shown that 
o(X,Q) is nothing more than the w*-topology on X when X 
is considered as the conjugate space of a well-determined 
space Y. Several sets of necessary and sufficient condi- 
tions are given in order that a linear manifold of X be 
closed in o(X,Q). All hyperplanes which are closed in 
o(X,Q) and all linear functionals on X which are continuous 
in o(X,Q) are determined. Necessary and sufficient con- 
ditions are given in order that a bounded subset of a quasi- 
reflexive space by compact in 0(X,Q). With the added hy- 
pothesis of separability, similar conditions are derived to 
insure that a general convex subset be closed. Finally, 
standard separation theorems of convex sets by means of 
hyperplanes are given and interpreted with the view that X 
is not only a Banach space but also a topological vector space 
in the o(X,Q) topology. 47 pages. $2.00. Mic 97-4823 














3 
Math, J., grrr 1057-1071, 

2, James, Robert C.; Bases and Reflexivity of Banach 
Spaces, Ann, of Math., 52(1950), 51! 518-527, 
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ON A METHOD OF SOLVING SOME 
PARTIAL DIFFERENTIAL EQUATIONS 


(Publication No. 24,026) 


Harold George Loomis, Ph.D. 
The Pennsylvania State University, 1957 


The problem is to solve partial differential equations 
with boundary conditions where the partials with respect 
to x and y occur only in certain combinations. Specifi- 
cally, if an operator 0 is defined 


Of (x,y) = a(x,y) f(x,y) + b(x,y) f£, (x,y) 
and 


OF (x,y) = 0 (0° “£(x,y)), 


where f, and fy are of/dx, af/dy and a(x,y), b(x,y) and f(x,y) 
are functions (possibly taking complex values) suitably de- 
fined in a region R of the xy plane, the equations considered 
willcontain 0 anditerates of 0. The boundary conditions are 
given by specifying that f(x,y) and a sufficient number of 
the 0"f(x,y) take prescribed values along a curve [. con- 
tained in R. The problem is twofold: 

(a) To determine some boundary conditions for which 

a solution exists, 

(b) To express the solution in the form of a suitable 

infinite series, 

The problem is attacked by finding a transformation T 
carrying functions f(x,y) into functions F(z,,x,y), where x 
and y are real variables, and z, is a complex variable, in 
such a way that d"F/dz® corresponds to O"f. The trans- 
formation which does this is 


n 
~ (Z.-Z 
F(z, ,x,y) “ws T(z, »X,y)E(x,y) = 2 fan ll 0” f(x,y), 


n=o n! 


where u(x,y) is a solution of Qu(x,y) = 1, analytic in x and 
y. Two fundamental theorems are proved with respect to 
this transformation. If a(x,y), b(x,y) and f(x,y) are analytic 
in a region R, then the series converges and defines a 
function which is analytic in z) and for which OF(z, ,x,y) =0 
Conversely, it is proved that any function F(z,,x,y), an- 
alytic in Z) and with OF (z,,x,y) = 0 is the transform of a 
function, f(x,y), which is analytic in x and y. 

This transformation carries the partial differential 
equation into an ordinary differential equation in the com- 
plex plane with parameters x and y. The solution 
F(z,,x,y) of the ordinary differential equation is then 
transformed back to f(x,y). 

This method succeeds whenever the partial differential 
equation is such that it can be transformed by T and the 
resulting ordinary differential equation can be solved, In 
this work, equations of types: 


(a) Of +ai(x,y)O" f+... 
with f(x,y), sey 


(b) Of(x,y) = g(x,y,f), with f(x,y) assigned on [’, 


: *? a, (x,y)f a g(x,y), 
-,,90" ! f(x,y) assigned on ., 


(c) Of;(x,y) = g;(x,y,fi,f2,-- - ,f,,) with f;(x,y) assigned 
on I’, are considered. 


The corresponding transformed equations are 


af d 
(a') + A (Z,,x,y) 
dZo" dz,>"! 
(Zo »X,Y) = G(z,,x,y) 





F+--++A,(z.,x,y)F 





(b') Seen) a G(Z,x,y,F) 
Oo 


(c ') dF; (Zo »X,y) 
dZo 


In each case a solution of the transformed equation is 
found as an infinite series. In the case of (a'), the solution 
contains n functions c;(x,y), * * *, Cn(x,y) which are arbi- 
trary except for the property 0c,(x,y) =0,i=1,°°°,n. 
This solution is transformed back to a function f(x,y). It 
is shown that for properly assigned boundary values the 
c’s can be found so that equation (a) along with its bound- 
ary values, is satisfied. Similarly with (b') and (c'). The 
solutions contain c(x,y)’s, arbitrary except that Oc(x,y) = 0. 
Again the solution is transformed back to an f(x,y) and it 
is shown that the c(x,y)’s can be chosen so that with suit- 
able boundary conditions, the partial differential equations 
(b) and (c), along with their boundary conditions, are sat- 
isfied. 48 pages. $2.00. Mic 57-4824 





= Gi(Zo,X,y,Fi, °+ +, Fn), i=l,---,n. 





ON SOME PROPERTIES OF CERTAIN 
BANACH ALGEBRAS 


(Publication No. 24,392) 


Edith Hirsch Luchins, Ph.D. 
University of Oregon, 1957 


Adviser: Bertram Yood 


The primary objective of this report is to establish 
that a certain class of Banach algebras, which contains 
the class of semi-simple commutative Banach algebras as 
a proper subset, possesses properties that are identical 
with or that are generalizations of some of the properties 
of this proper subset. To this end, the concept of the 
strict radical is introduced. The strict radical of a ring 
or algebra A is defined as the intersection of the maximal 
regular right ideals of A which are also left ideals. If the 
strict radical is the zero ideal, A is said to be strictly 
semi-simple, Examples are given of non-commutative 
rings and algebras, including Banach algebras, that are 
strictly semi-simple. 

In the following summary of the main results, B refers 
to a real Banach algebra (the underlying scalar field is 
the real field). 

1, The strict radical of B contains the set of elements 
of B that are topologically nilpotent. (an element of a 
normed algebra is called topologically nilpotent if its 
spectral radius is zero.) 

2. Bis strictly semi-simple if and only if it is alge- 
braically isomorphic into some C(X,Q) where X is a lo- 
cally compact Hausdorff space, Q the quaternions, and 
C(X,Q) the Banach algebra of all continuous functions on 
X with values in Q that vanish at infinity. A corollary of 
this finding is that every subalgebra of a real strictly 
semi-simple Banach algebra is itself strictly semi-simple. 

3. If Bis strictly semi-simple, it has a unique norm; 
that is, any two norms in which it is a Banach algebra 
give rise to the same topology. 

4. If Bis strictly semi-simple, then any algebraic 
homomorphism into B of any real Banach algebra is nec- 
essarily continuous. 
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A ring or algebra is said to satisfy Property M ifevery 
maximal regular right or left ideal in it is two-sided, Ex- 
amples are given of non-commutative rings and algebras, 
including Banach algebras, that satisfy Property M. 

5. If B satisfies Property M, the strict radical of B 
coincides with its set of topologically nilpotent elements 
and with its Jacobson radical, 

Let H(B,Q) be the set of algebraic homomorphisms of 
B into the quaternions, with the weak topology introduced 
in H(B,Q). B is said to be normal if for every two closed 
disjoint sets F, C in H(B,Q), with the zero homomorphism 


not in C, there exists x in B such that m(x)=0 for all 7 in F, 


m(x)=1 for all7 in C. 

6. Let B be strictly semi-simple and normal. If Bis 
algebraically embedded in a second real Banach algebra 
B, and B, satisfies Property M, then every algebraic ho- 
momorphism of B into the quaternions can be extended to 
a homomorphism of B, into the quaternions, If, in addi- 
tion, B satisfies Property M, then for every x in B, the 
spectrum of x considered as a member of B equals its 
spectrum considered as a member of B,. 

7. If Bis strictly semi-simple, normal, and satisfies 
Property M, then any norm in which B is a normed alge- 
bra, whether it is a complete norm or not, is at least as 
large as rp(x) for any x in B, where rp(x) denotes the 
spectral radius of xin B. A corollary of this finding is 
that any normed algebraic norm Ilfll,, for C(X,Q), whether 
complete or not, is at least as large as the natural norm, 
sup | f(x)|, where f € C(X,Q), x e X, and If(x)| denotes the 
absolute value of the quaternion F(x). If the completion of 
C(X,Q) under || fll, is strictly semi-simple or strongly 
semi-simple, then |lfll, gives rise to the same topology on 
C(X,Q) as the natural norm. 

The cited findings constitute generalizations of known 
results for semi-simple commutative Banach algebras‘and 
reduce to these results, in the commutative case, if Q is 
replaced by the complex field. 

61 pages. $2.00. Mic 57-4825 


ON ISOLATED SINGULARITIES OF 
DIFFERENTIAL EQUATIONS WITH 
ONE ZERO CHARACTERISTIC ROOT 


(Publication No, 24,144) 


Pinchas Mendelson,,Ph.D. 
Princeton University, 1956 


The geometric configuration of the trajectories of the 
(vector) differential system 


dx 
dt 


near the isolated critical point x = 0, are studied. Here A 
is a real, constant, (n + 1) x (n + 1) matrix (n = 1,2,3,...), 
with one zero characteristic root. All the n remaining 
characteristic roots have real parts of equal sign. The 
analytic vector function Q(x) consists of higher order 


= Ax + Q(x) » X= (Xo; .« - Xn) 


(non-linear) terms, subjected to a certain mild restriction. 


The notions of “fan-cones” and “saddle-cones” are de- 
fined and the critical points of the given system analyzed 
in terms of them. It is shown that in the particular case 
n = 2, these new types of singularities are natural gener- 





alizations of the classical Bendixson singularities in 
the plane. 59 pages. $2.00. Mic 57-4995 


ABSTRACT RIEMANN SUMS ON A 
COMPACT GROUP 


(Publication No. 24,393) 


Donald Palmer Peterson, Ph.D. 
University of Oregon, 1957 


Adviser: Paul Civin 


In 1934 B, Jessen’ showed that if f is of period one 
and Lebesgue integrable on [0,1] then 
ae 1 
A) lim 2” & f(x +k/2")=S f(t)dt 
n—? < k=1 0 


for almost all x. He commented that he did not know 
whether the relation 
1 n 1 
B) lim — © f(x+k/n) = J f(t)dt 
n 
n— ~ k=l 0 


for almost all x was valid for arbitrary Lebesgue integrable 
functions with period one, That every such function does 
not satisfy B) was shown by H. D. Ursell,” among others, 
in 1937. The question arises as to what conditions may 
be placed upon a function f so that B) is satisfied. No 
necessary and sufficient conditions have been found yet, 
but several sufficient conditions have been formulated, 
In 1955 P. Civin*® proved a theorem which implies, as 
avery special case, the following result which we state as a 
COROLLARY (Civin), Let (S,-_u) be a fixed o-finite 
measure space, Let T bea a point operator on S nS such that T 
has 1-1, measure ) preserving square roots of all orders, 
7 ,n=0,1,2,.... Let f be integrable and f(Tx y= 
f(x). Then 





gn 
lim 27 > £(Tk/™ ) = ¢ f£(t)dplt) 
n— oo k=1 S 


for almost all x. 

Relation A) is obtained by letting (S, .-,) correspond 
to the unit interval with ordinary Lebesgue measure and 
putting Tx = x, T/?>x=x+2™" (mod 1). 

In view of the situation on the unit interval, a question 
naturally arises as to what conditions on a function may 
be required so that the function satisfy the analog of B) in 
a measure space, The methods used in determining suffi- 
cient conditions in order that a function satisfy B) suggest 
that the following situation be considered. Let Gbea 
topological group which is compact, abelian and Hausforff 
and which has Haar measure,l, such thatu(G) =1. Let T 
be a point operator on G with roots of all orders. It is de- 
sired to find conditions on a function f sothatfor a fixed x, 

n 
C) lim 1 z= f(yT/nx) = f f(t)du(t) for almost all y. 
n—po " k=l G 


As relation B) is true for all continuous functions, a 
reasonable minimal condition to impose on T is that 
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C) hold for all continuous functions on G. In fact, neces- 
sary and sufficient conditions in order that a continuous 
function satisfy C) are found. At the same time necessary 
and sufficient conditions for convergence in certain other 
norms for functions which are not necessarily continuous 
are found also, Having done this, the author finds some 
sufficient conditions in order that a not necessarily con- 
tinuous function satisfy C). In particular, the connected 
group is investigated and some special relations which are 
true for powers of elements of the group are found, Lastly, 
the conditions imposed upon the operator T are modified 
and related to properties possessed by a sequence which 
is uniformly distributed on the unit interval, 
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QUOTIENT RINGS OF CONTINUOUS 
TRANSFORMATION RINGS 


(Publication No. 23,536) 


Vera Stepen Pless, Ph.D. 
Northwestern University, 1957 


Supervisor: Professor Alex Rosenberg 


In this thesis we study the ring-theoretic structure of 
quotient rings of continuous linear transformations on gen- 
eral dual vector spaces and on certain particular dual 
vector spaces; namely, biorthogonal bases spaces and to a 
lesser extent a Banach space and its full dual. 

If M and N are dual vector spaces we let L(M, N) be 
the ring of all continuous transformations on M and 
F(M, N) be the ring of all finite valued transformations in 
L(M, N). Then L(M, N)/F(M, N) is the quotient ring we 
are mainly interested in. 

The first general result about L(M, N)/F(M, N) isa 
characterization of its regular elements. In order to do 
this we introduce the notions of properties Aand B. A 
transformation a in L(M, N) has property A(B) if Ma is 
closed and dim Za < oo (codim Ma< o~ ), If a* is the ad- 
joint of a transformation a, then properties A and B are 
defined for a* similarly. 


Theorem: The inverse image, under the natural map, of 
the group of regular elements of L(M, N)/F(M, N) 
={ a € L(M, N)! a and a* have property A} 
={a € L(M, N)| a and a* have property B}. 


If a is a linear transformation on an infinite dimen- 
sional vector space M we define the index of a, written i(a), 
to be codim Ma -dim Z, if both of these numbers are finite. 


Theorem: If a is a linear transformation on an infinite 
dimensional vector space such that i(a) is defined and if 


f is a finite valued transformation, then i(a +f) is defined 
and equals i(a). 





Theorem: If a; and a2 are elements in the inverse image, 
under the natural map, of the group of regular elements of 
L(M, N)/F(M, N), then i(ai) and i(az) are defined and 
i(a;az2) = i(ai) + i(a2). | 

From these two theorems it is clear that a homomor- 
phism i can be constructed from the group of regular ele- 
ments of L(M, N)/F(M, N) into the additive group of inte- 
gers, The kernel of i is the image, under the natural map, 
of the group of regular elements of L(M, N). Further, the 
group of regular elements of L(M, N)/F(M, N) modulo the 
kernel of i is either infinite cyclic or 0. 

Let M be a Banach space and N its continuous dual, and 
let C be the ideal of completely continuous transformations 
in L(M, N)/F(M, N). 


Theorem: The inverse image, under the natural map, of 
the radical of L(M, N)/F(M, N) 
={u e€ L(M, N)|(t +u) € the inverse image, 
under the natural map, of the group of regular 
elements of L(M, N)/F(M, N) for all regular | 
t € L(M, N)} 
= the inverse image, under the natural map, of 
the radical of L(M, N)/C. 


A corollary of this theorem is that L(M, N)/F(M, N) is 
not semisimple. Also, if M is a separable Hilbert space, 
then L(M, N)/F(M, N) modulo its radical is a simple ring. 

Let M and N be biorthogonal bases spaces. In this 
special case the results are: 


1) fu, v € L(M, N) and dim Mu 2 x. dim Mu 2 dim Mv, 
then there exist transformations u, and uz in L(M, N) such 
that v = u, uu2. 


2) Any proper ideal I in L(M, N) equals {u € L(M, N) dim 
Mu < 2 +; where ec '; is an infinite cardinal = dim M deter- 
mined by I} 


3) If I, and Iz are two ideals in L(M, N) such that I, 5 |2, 
then I, /I2 is a primitive ring with no minimal one-sided 
ideals, 


4) The group of regular elements of L(M, N)/F(M, N) 
modulo the kernel of i is infinite cyclic. 


K 
5) L(M, N) modulo its maximal ideal has exactly 2° 
nonisomorphic irreducible representations if the cardinal 
number of the underlying division ring is = 2K, 


6) The quotient of two ideals in L(M, N) is never isomor- 
phic to the quotient of two ideals in the ring of all linear 
transformations on M. 53 pages. $2.00. Mic 57-4827 


COHOMOLOGY WITH UNIT 
COEFFICIENTS IN LOCAL FIELDS 


(Publication No. 23,864) 


Richard James Semple, Ph.D. 
Princeton University, 1957 


Let k be a local field, K/k a finite normal extension 
with Galois group G, and U the units of K. Let Z denote 
the ordinary integers, T the rationals modulo one, and M 
the module Z+T with a G operation defined in terms of a 
certain character of G. Then it is proved that 
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H™(G,U) ¥ Ht 7(G, M). 


A similar result is obtained for the cohomology groups 
with coefficients in (Cx), the idele classes of degree 0, 
in the case of an extension of a function field over a finite 
constant field. 24 pages. $2.00. Mic 57-4996 


SPACES WITH FINITE GROUPS 
OF TRANSFORMATIONS 


(Publication No. 23,879) 
Richard G,. Swan, Ph.D. 
Princeton University, 1957 


The thesis consists of three chapters, all dealing with 
the action of a finite group on a topological space. 
The first chapter is concerned with the classical theo- 


rems of Smith (Lefschetz, Algebraic Topology, Appendix B). 





It is shown that these theorems hold under conditions more 
general than those assumed by Smith. Instead of assuming 
that the space involved is compact and finite dimensional, 
it is sufficient to assume that the space is paracompact 
and has the property that every covering has a finite di- 
mensional refinement. No bound need be placed on the 
dimensions of these coverings. In particular, the theorems 
hold for all compact spaces. 

The second chapter is concerned with a new method for 
proving theorems about fixed point sets of finite groups of 
transformations, The method is based on a spectral se- 
quence. It gives very simple proofs of the theorems of 
Smith. The principal advantage, however, is that it is pos- 
sible to define cup products in the sequence and so make 
use of the cohomology ring structure of the spaces in- 
volved. 

The principal results of the thesis are contained in the 
third chapter, In this chapter, a method is developed for 
computing the integral homology of p-fold cyclic products 





for all primes p. A functor on chain complexes is defined 
algebraically. When this functor is applied to the chain 
complex of a space, it gives, in a natural way, the homology 
of the p-fold cyclic product of that space. Therefore, it is 
possible to compute induced maps as well as the homology 
groups themselves. In particular, it is possible to com- 
pute the cup products by applying the functor to the diagonal 
map, | 

The functor depends only on the homotopy type of the 
chaim complex to which it is applied. Therefore it is not 
necessary to use the actual chain complex of a space in 
order to compute the homology of the cyclic product, Any 
chain complex having the same homology groups will do 
just as well. In particular, it is possible to use a direct 
sum of elementary complexes for which the functor can be 
computed explicitly. 

The functor is defined by means of the theory of uni- 
versal mappings. The fact that it is natural follows easily 
from this definition. The fact that it gives the homology 
of the cyclic product is proved by using the methods de- 
veloped in the second chapter. 
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A TEST FOR DETECTING SINGLE-CELL 
DISTURBANCES IN CONTINGENCY TABLES 


(Publication No. 23,880) 


James G, C. Templeton, Ph.D. 
Princeton University, 1956 


A test for independence of row and column classifica- 
tions ina contingency table is developed and its properties 
investigated. The test is shown to have desirable proper - 
ties for detecting departures from independence due to 
disturbances in a single cell of the table. 
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PETROLOGY OF THE KITTANNING FORMATION, 
NEAR BROOKVILLE, PENNSYLVANIA 


(Publication No. 24,008) 


John C, Ferm, Ph.D. 
The Pennsylvania State University, 1957 


This report describes the petrographic properties and 
interprets the petrologic history of the Middle Pennsyl- 
vanian Kittanning formation near Brookville, Pennsylvania. 

The Kittanning formation, the middle part of the Alle- 
gheny group, outcrops mainly in western Pennsylvania, 
eastern Ohio, and western West Virginia. In Ohio, the 
formation is relatively thin (about 50 feet thick) and con- 
tains two widespread marine zones. In West Virginia, it 
attains a thickness of 170 feet and lacks recognized 





marine fauna, At Brookville, the formation is approxi- 
mately 100 feet thick and contains both “marine” and “non- 
marine” rocks, 

In the area of study, the Kittanning formation is di- 
vided into four units. In ascending order they are: 


Lower Kittanning shales 
Middle Kittanning complex 
Nicely Run siltstones 
Upper Kittanning siltstones 


The petrographic data for this study is based on 327 
specimens. Five properties were studied — grain size, 
mineral composition, color, structure and fossil content. 
Grain size was determined by measurement in 38 thin 
sections; these data provided standards for visual estima- 
tion of other samples. Mineral composition was determined 
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by thin section point counting and X-ray spectrometer an- 
alysis. Structure was studied on three scales — one foot 
square field outcrops, etched surfaces of carbonate rich 
hand specimens and thin sections roughly one inch square. 
Plant and animal fossils were classified principally by 
general morphology and mutual occurrence, 

The grain size distribution for the Kittanning is uni- 
modal and approximately normal. It has a mean of about 
five phi and a standard deviation greater than two phi units. 
The principal mineral components are quartz (approxi- 
mately 25%), discrete mica particles, “clay minerals” and 
micaceous (mostly metamorphic) rock fragments. Pri- 
mary colors are green and gray. The lighter shades are 
ascribed to an abundance of silicate constituents, darker 
ones to the predominance of very fine grained organic pig- 
ments, Two basic structural types are recognized: 


(1) Bedded, with beds ranging from two or three 
feet to less than one millimeter 
(2) Non-bedded or disturbed 


Fossil plants and animals are divided into subaerial-fresh 
water, brackish and marine-brackish assemblages. 

Although variations in all properties are related to 
some degree, each property shows some independent varia- 
tion. These latter variations form the basis of an empiri- 
cal petrographic classification. 

For sandstones and coarse siltstones, relative quartz 
content and relative color combinations yield the following 
descriptive -genetic classes: 
Quartz poor, color modal Fluvial channels 
or lighter than modal 


Quartz intermediate, 
color modal 


Quartz rich, color modal 


Quartz intermediate or poor, 
color darker than modal 


Lacustrine near shore or 
deltas 


Marine-brackish beaches 


Marine-brackish 
“lagoons” 


Structure and fossil content are supplementary to quartz 
content and color. 

Finer grained rocks — classified by relative color, 
fossil content and structure — represent the following gene- 
tic equivalents to the coarser grained types: 


Fluvial = interfluve 
Lacustrine = offshore 
Marine and Brackish = offshore 


Coal beds represent paludal deposition. 

The petrographic types occur preferentially in different 
stratigraphic units, forming a basis of interpretation of 
geologic history — Lower Kittanning, mostly marine and 
brackish; Middle Kittanning, mostly fluvial; Nicely Run, 
mostly lacustrine; and Upper Kittanning; mostly marine 
and brackish. 381 pages. $4.90. Mic 57-4828 





THE MINERALOGY OF GLAUCONITE 
(Publication No. 24,045) 


Charlotte Marsh Warshaw, Ph.D. 
The Pennsylvania State University, 1957 


Previous methods of classifying glauconite depended 
largely on variations in physical appearance, In the pres- 
ent investigation, specimens of glauconite separated from 
sediments of different types and various ages are found to 
vary in their x-ray diffraction properties. Although all 
are the disordered variety of dioctahedral potassium iron 
1M mica containing some expandable layers, some are only 
Slightly disordered while others are completely disordered 
along the “b” axis (1Md). The 1M powder pattern is in- 
dexed. Increasing amounts of disorder are correlated 
with increasing proportions of interstratified layers which 
can be expanded with water or glycerol. The variation in 
their diffraction properties leads to the following conveni- 
ent classification of glauconites: 


1. “well-ordered” glauconite, 1M, d(001) = 10.1A 

2. “typical” glauconite, 1M, d(001) = 10.2-10.3A 

3. “mixed-layer” glauconite, 1Mor 1Md, d(001) = 
10.4-11.0A | 

4. “poorly crystallized” glauconite,:1Md, d(001)>11.0A 


The structural formulas, which were calculated from 
chemical analyses, show no relationship to mixed-layering, 
but expandability is a function of the percentages of water, 
potassium, and possibly calcium. The relationship be- 
tween glauconite and celadonite is similar to that between 
illite or hydromuscovite and muscovite. 

The electron micrographs and differential thermal an- 
alysis curves of glauconite are similar to those of illite. 
The peak temperatures for the loss of hydroxyl water from 
glauconite vary between 560° and 600°C, the lower values 
being obtained for the samples with larger tetrahedral 
substitution. This relationship is a general one for all the 
dioctahedral 2:1 layer silicates, the variations within the 
montmorillonite group being exceptional. All of the glau- 
conites heated above the dehydroxylation temperature be- 
come disordered with loss or decrease in intensity of hk¢ 
and Ok/ reflections and decreases in the “d” spacing of 
the head of the 02,11 band. Increases in the “c” periodicity 
are observed after heat treatment at 700°C. No evidence 
of an ordered anhydrous modification is obtained. After 
the structural breakdown of glauconite, hematite and/or 
magnetite are formed. 

The variation in degree of structural order or extent of 
mixed-layering is related to the type, rather than the age, 
of enclosing sediment. Glauconites with d(001) = 10.1-10.2A 
are found as smooth, globular to lobate pellets in dolomite, 
chert, or quartzose arenite. Those with d(001) = 10.3-11.0A 
occur as somewhat porous pellets or irregular grains or 
as clay-grade material associated with “typical” pellets. 
Some “mixed-layer” glauconite occurs as vermicular or 
lamellar aggregates. These varieties containing signifi- 
cant proportions of expandable layers are found in arkosic 
sediments containing other clay minerals or micas, The 
“poorly crystallized” variety of glauconite may be limited 
to Quaternary sediments. The authigenic minerals asso- 


ciated with glauconite are chert, opal, carbonate -apatite 


(collophane), and pyrite. Glauconitic sediments commonly 


contain secondary dolomite and siderite. 
167 pages. $2.20. Mic 57-4829 
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MUSIC EDUCATION CURRICULA IN 
SELECTED NON-ACCREDITED 
LIBERAL ARTS COLLEGES 


(Publication No. 24,549) 


Lansing William Bulgin, Ph.D. 
Indiana University, 1957 


The purpose of this investigation was to survey and to 
evaluate the programs followed by selected non-accredited 
liberal arts colleges in the preparation of public school 
music teachers. 

The study called for the following phases of investiga- 
tion: 


1, An examination of admission and retention practices. 


2. A survey and analysis of curricula in relation to 
general education and music education. In the 
latter were included findings in the areas of music 
theory, conducting, applied music, ensemble, pro- 
fessional education, and professional laboratory 
experiences, The investigation included minimum 
curricular requirements both in respect to credit- 
hours and to content in terms of learning experi- 
ences, 

Forty-two colleges which met the following conditions 
constituted the population of the study: (1) coeducational; 
(2) independently controlled; (3) liberal arts college; 

(4) non-accredited by regional or national accrediting 
agency; (5) offered a four-year curriculum in music edu- 
cation leading to the baccalaureate degree; and (6) served 
the public generally rather than a single segment of the 
population. 

The investigation employed three sources of data: 

(1) the catalogs of the forty-two colleges regarding their 
minimum curricular requirements; (2) a questionnaire to 
which twenty-seven of the forty-two colleges responded; 
and (3) personal interviews with college music educators 
in sixteen of the twenty-seven institutions. These inter- 
views were made in visits to the colleges by the investi- 
gator during the summer of 1952. 

Relevant standards of the National Association of 
Schools of Music and the American Association of Colleges 
for Teacher Education were selected as criteria by which 
the music education programs were evaluated. 

To facilitate the evaluation of the curricula, five divi- 
sions were made: (1) general education; (2) musicianship; 
(3) applied music; (4) professional education; and (5) elec- 
tives, 

The findings of the study led to the following principal 
conclusions: 

1. The principal objective for music majors in the col- 
leges surveyed was music education, Sixty-nine 
per cent of the music majors were preparing for 
positions in public school music. 

2. Admission selection dealt generally with the stu- 
dent’s admission to the college rather than with 
his admission to the curriculum, In many col- 
leges candidates entering music education pro- 
grams were not screened at all. 


3036 





3. With few exceptions the colleges followed a policy 
of post-entrance selection of music education 
students; however, a need for greater objectivity 
was evident throughout progressive selection and 
the continuing evaluation of the student’s work. 
Little attention was given to establishing stand- 
ards of competency in basic music skills and to 
proving levels of attainment. 

4. Awide divergence of curricular requirements ex- 
isted among the colleges as compared with the 
norms of the National Association of Schools of 
Music. Minimum semester hours required in the 
five divisions of the curriculum were in some 
cases considerably more and in some cases con- 
siderably less than the Association standards. 

5. Imbalances of curricular structure were revealed. 
Serious omissions of subject areas in the require- 
ments in general education, musicianship, and 
applied music were found. Although the colleges 
generally maintained substantial vocal and choral 
music programs, a serious weakness was re- 
vealed in the absence of instrumental music in- 
struction in a few colleges and the lack of breadth 
of the instrumental offerings and ensemble activi- 
ties provided by others. 
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THE INFLUENCE OF MUSIC EDUCATION AND 
PRIVATE STUDY ON ADULT INTEREST IN 
MUSIC IN TWO SELECTED COMMUNITIES 


(Publication No. 23,729) 


Kenneth Warren Falkner, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor Neal E, Glenn 


This study is concerned with the influence of music 
education and private music study on adult interest in 
music. Of importance to the study are the factors involved 
in the justification of an adult’s interest, or lack of inter- 
est, in music in terms of his present environment and his 
exposure to music while attending public schools. Those 
adults have been included whose background experiences 
show that they have participated in high school music ac- 
tivities with either class or private instruction in music, 
and those who had an interest in music which was demon- 
strated by the establishing of regular listening habits. 
Personal interviews were conducted with 431 adults, com- 
parisons were made, and certain conclusions were drawn. 

The adults were selected from two communities simi- 
lar in size, wealth and socio-economic status but dissimi- 
lar in musical aspects. One community was able to pro- 
vide music from its own resources while the other relied 
on outside sources for professional talent. A comparison 
of the adults from these communities was made in light of 
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their present interests to determine the relationship be- 
tween past and present interest, and whether environment 
was an important factor in adult interest in music. The 
respondents were reached through the music leaders of the 
community, music dealers, musicians’ unions, fraternal 
organizations, women’s clubs, school administrators and 
acquaintances of persons interviewed. 

Through the establishment of pertinent facts and the 
indications of particular trends, adult activity and interest 
in music were found to be the result of the complexities of 


background experiences and present environment, The ex- 


tent and depth of music in the home, school and community 
are directly responsible for the music potential of the 
adult. This potential can be brought to fruition and allowed 
to mature only if accompanied by the proper environment. 
There must be an outlet for these interests if they are to 
be utilized. 

In consideration of background interests and experi- 
ences, music in the home appears to be the most important 
and the strongest situation for the development of musical 
interests. This implies parental participation in musical 
experiences in addition to the affording of opportunity of 
private lessons for the child. The mean starting age of 
private instruction of those adults who now have an inter - 
est in music was found to be in the ninth year, with the 
length of time for study at least four years. Of the instru- 
mental students of high school bands and orchestras, the 
factor of owning, rather than renting, their instrument 
while in school proved to be an indication of continued in- 
terest in music as an adult. Participation in more than 
one music activity while attending high school also ap- 
peared to be of some significance in relation to adult in- 
terest. In addition to this, the amount of interest and ac- 
tivity shown in community music affairs was found to be 
of rather significant import. In short, a relationship did 
exist between the number of music activities and the de- 
gree of adult interest, In determining the effect of an 
emotional or intellectual response in the performance of 
music while in high school to the degree of subsequent 
adult interest, a high degree of correlation was found to 
exist between those interested adults who experienced 
such a response and those who did not. This reveals the 
effectiveness of some music directors who were able to 
introduce and to achieve music performances of a more 
aesthetic nature, 

Obviously, the existence of adult music organizations 
is conducive to the continuance of the continued interest 
of the adult. The contrast as exhibited by the two cities 
in their musical output was directly related to the effort, 
or lack of effort, put forth by the music educators. It ap- 
pears to be the responsibility of this group to act as the 
driving force in stimulating community activity. Without 
it, a community’s musical well-being suffers. 

However, “individual desire” appeared to be the 
strongest motivating factor in kindling and nourishing the 
flame of interest within the individual. Thus, if the will 
to know music is strong, the will to know music will live. 
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A FORMAL AND STYLISTIC ANALYSIS OF THE 
PUBLISHED MUSIC OF SAMUEL BARBER 


(Publication No. 23,735) 


Russell Edward Friedewald, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Thomas S, Turner 


The purpose of this study is to provide a detailed sty- 
listic analysis of the music of the prominent American 
composer, Samuel Barber. All of Barber’s music that has 
been published and available up to the summer of 1955 has 
been analyzed. Believing that an intimate and conscious 
understanding of design (or form, or structure) of music 
is of primary importance, the writer has emphasized this 
aspect, relating the technical details of melody, harmony, 
counterpoint, rhythm, and orchestration to it. In the analy- 
sis no attempt has been made to invent new terminology. 
The presentation of material does not follow the chrono- 
logical order of works, but instead, compositions are 
grouped according to type, i.e., solo songs, choral works, 
symphonies, concertos, etc. 

This study has shown the following stylistic character - 
istics: (1) in the early works melodic patterns are largely 
governed by tonality, modal substitutions being frequently 
used for various diatonic scale degrees; a gradual transi- 
tion was noted toward greater use of chromaticism and 
angularity of melodic design; in spite of this tendency, 
melodic structures made up of chordal patterns are com- 
mon to both the earlier and later music; (2) chord struc- 
tures in the majority of the earlier works are generally 
limited to common triads and seventh-chords with added 
tones; after about 1939 more complex sonorities result 
primarily from the interaction of quartal and tertian har- 
mony; (3) rhythms are varied and free from mannerisms; 
(4) Barber’s feeling for form is strong, and it is in this 
respect that his entire musical output shows the closest 
ties with the past; the smaller forms show great variety 
in design, e.g., simple variation, binary and ternary struc- 
ture, etc.; the larger compositions are firmly rooted in 
the principles of sonata construction; (5) in the earlier 
works Barber tends to rely upon well tested instrumental 
combinations and doublings, his orchestration is tasteful 
and varied and his sense of instrumental colors is in keep- 
ing with the fundamentally lyric character of his music; the 
later music demonstrates his ability to exploit the idio- 
matic potentialities of the individual instruments. 

Barber’s devotion to his art, his adherence to the high- 
est standards, and his power of self criticism, give every 
indication that he will continue to make important contribu- 
tions to the field of serious music. 
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AN INVESTIGATION OF, AND 
RECOMMENDATIONS FOR, THE 
BEGINNING CONDUCTING CLASS 
IN THE COLLEGE CURRICULUM 


(Publication No. 23,739) 


Robert Ward Getchell, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Neal Glenn 


This study has been concerned with suggestions and 
recommendations for improvements in the beginning con- 
ducting class on the collegiate level. There were three 
principal considerations in the study: (1) to determine the 
current status of the beginning conducting class in the col- 
leges of this country — the organization, the course con- 
tent, and approaches to teaching the class; (2) to deter- 
mine the most common problems encountered by beginning 
conducting students and recommend remedial processes 
for correcting such problems; (3) to establish a one- 
semester course outline for the beginning conducting class. 

One hundred and eighty questionnaires were prepared 
by the writer and mailed to colleges, universities, and 
conservatories throughout the country. One hundred and 
twenty of these questionnaires were returned and, of this 
number, ten questionnaires were rendered unusable for 
various reasons, This resulted in one hundred and ten 
questionnaires which were actually used in assembling 
data, | 

Following is some of the most significant information 
resulting from questionnaire replies: 

Most schools required one full year of conducting, with 
a majority reporting a total of four hours of credit for the 
year, Sixty-one per cent of the replies indicated the be- 
ginning conducting class was introduced in the third year 
of the music curriculum, The large majority of colleges 
indicated that the beginning conducting class was a non- 
integrated class, confining the subject matter to baton 
technique and directly-related areas, eg., musical terms 
and rehearsal techniques. The majority of questionnaire 
respondents favored the use of the baton throughout the 
beginning conducting course, Ninety-seven replies indi- 
cated that they used, as a laboratory group, an ensemble 
assembled from within the class. A majority of schools 
seemed to be using, for musical examples, community- 
type song books as well as standard band, choral, or or- 
chestral repertoire. However, forty-four percent made 
considerable use of specially-prepared musical examples. 

Seventy percent expressed disfavor in distinguishing, 
on the beginning level, between choral and instrumental 
conducting, feeling that the first course should be a general 
course teaching techniques equally effective in either me- 
dium. 

Section Two of the study discussed some of the most 
common problems encountered in the beginning conduct- 
ing class with suggestions as to methods which might be 
utilized to either overcome these problems or, in some 
cases, to avoid them altogether. Some of the most perti- 
nent problems considered were the use of too-florid 
meter patterns as well as lack of mental imagery in the 
execution of beat patterns; problems related to the action 
of the wrist and of the elbow; faults in executing the pre- 
paratory beat and the attack — particularly when the en- 
trance note occurs on the fractional part of a count, Other 





common faults discussed, along with suggested remedial 
exercises, were those related to executing holds and re- 
leases, and indicating changes in dynamic expression, 

Also included in Section Two was a chapter considering 
problems of providing a “live” performing group for stu- 
dent conductors, and of providing music for such a group; 
also the matter of conducting examinations was discussed, 
In most cases the remedial methods recommended for 
these problems were those suggested by authors of text- 
books and articles on conducting, and by various teachers 
of conducting who replied to the questionnaire. 

The third and final section of this study represented a 
course outline designed for a one-semester class in begin-. 
ning conducting. This course of study was based on a list 
of objectives originally assembled by the writer on the 
basis of the questionnaire replies, and subsequently re- 
vised with the suggestions of various teachers of conduct- 
ing who were requested to make additions and deletions 
which they felt might improve the original list. 

Emphasis, in the course of study, was on confining the 
discussion to the basic problems which could normally be 
covered in a one-semester beginning conducting class. 

297 pages. $3.85. Mic 57-4833 


THE WORKS OF JEAN RICHAFORT, 
RENAISSANCE COMPOSER (1480?-c. 1548) 
VOLUME I: COMMENTARY | 
VOLUME II: TRANSCRIPTIONS 


(Publication No. 22,741) 


Sister Mary Elise Kabis, S.C., Ph.D. 
New York University, 1957 


In the early sixteenth century the Franco-Netherlanders 
led the other European national groups in the writing of 
vocal polyphonic music, and the style created by Josquin 
and developed by his pupils and contemporaries was dis- 
seminated throughout Europe, The works of one of his 
disciples, Jean Richafort (1480?-c, 1548), appear in many 
prints and manuscripts bearing dates spanning a sixty- 
year period, Moreover, at least ten composers — among 
them masters like Mouton, Gombert, and Palestrina - 
based works of their own on Richafort’s compositions. 

Men of his day, such as Glareanus, acclaimed him; and 
recent musicologists, too, acknowledge his merit, A study 
of his works not only substantiates their opinions, but also 
helps to expose the fallacy of the theory, once widely ac- 
cepted, that music lagged behind the other arts in the 
Renaissance, 

Bibliographies of Richafort’s works compiled by Robert 
Eitner and Georges van Doorslaer, supplemented by fur - 
ther inquiry, enabled the investigator to draw up a con- 
cordance. Microfilm or photostatic copies were obtained 
of Richafort’s works: thirty-three motets, twelve Mag- 
nificats (also two settings of isolated verses), three 
Masses, sixteen chansons, and two secular Latin pieces. 
The principal sources are mainly reliable prints such as 
those of Attaingnant, Le Roy and Ballard, Moderne, Susato, 
Montanus and Neuber, Petreius, and Gardane. Reproduc- 
tions of many of the works were secured from more than 
one source for purposes of comparison. Each composition 
was transcribed in open score, then analyzed for modal 
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content, melodic characteristics, rhythm and meter, har- 
monic features, and techniques of composition and design, 
with the style of Palestrina used as a norm, 

While Richafort was somewhat conservative in his style, 
his works demonstrate a moderate degree of major-minor 
consciousness, a feeling for harmonic function in the bass, 
and the development of homogeneity of texture and equality 
of parts resulting from the consistent use of imitation in 
four-voice writing (the lowest one often having a true bass 
register). Prevailing binary meter, voice-pairing (often 
with counterthemes), cadences having moving voices 
against stationary tones (with a final chord frequently lack- 
ing the third) — these are typical traits. A few devices 
regarded as old-fashioned in his time occasionally appear 
— the cantus firmus, canon, and the under -third cadence. 

The Dorian mode appears most frequently, the Mixolyd- 
ian, the Ionian, and the Aerolian fairly often, the Phrygian 
very little. Melodic lines are generally flowing, supple, 
and free, yet rhythmically abounding with energy. Among 
the most interesting harmonic features are those resulting 
from the use of the dissonance. While Richafort employed 
essentially the same ornamental dissonances as Palestrina, 
he sometimes used them more freely and more conspicu- 
ously. The fundamental law of Palestrina’s style — strict 
adherence to the principles governing the conjunct intro- 
duction and continuation of the dissonance — was still in the 
process of development in Richafort’s day. The frequency 
of Richafort’s dissonances on accented beats and of those 
disjunctly introduced or continued, as well as their use in 
the lowest voice or in quarter -note and occasional half- 
note values — these offer evidence that he employed the 
dissonance in the manner valid among his Franco- 
Netherlandish predecessors, The recurrence of the note 
echappée and of the appoggiatura, as well as occasional 
parallel fifths and octaves, shows that linear considera- 
tions at times outweighed the vertical. 

Richafort applied the parody and paraphrase principles 
with skill and imagination. He possessed, moreover, a 
rich fund of inventive genius. The clarity, simplicity, and 
beauty of his masterly polyphony, especially in the field of 
sacred music, entitle this gifted and serious-minded mu- 
sician to a place of considerable importance. 
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THE DEVELOPMENT OF TWO INSTRUCTIONAL 
FILMS FOR THE TEACHING OF GENERAL 
MUSIC IN THE JUNIOR HIGH SCHOOL 


(Publication No. 23,759) 


Lee Richard Kjelson, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor Neal E. Glenn 


The Problem 


This study was concerned with the development of two 
instructional films for teachers of general music at the 
junior high school level. Specifically, the problem was 
one of organizing a program of general music in the sev- 
enth and eighth grade music classes at the University High 
School of the State University of Iowa, and then filming 
some examples of the instructional procedures. A major 





section of the study concerned a description of this pro- 
gram based primarily upon the most valuable sources 
available in educational literature. 


The Purpose of this Study 


The general point of view of the State University of 
Iowa Instructional Films in Music was that both pre 
service and in-service music teachers can be aided in 
their approach to the teaching of music at the junior high 
school level by the teaching practices utilized in each of 
these films. The films were produced for use with under - 
graduate students either in methods or student teaching 
classes, They may also be used with experienced music 
teachers in workshops and supervisory meetings, and in 
graduate classes in music education. 

In order that these two films would be practical, it was 
planned from the very beginning that each include proce- 
dures and types of lessons that could be used many times 
during the school year. This planning allowed the motion 
picture production staff to anticipate teaching procedures 
and to concentrate on filming essential features of class- 
room situations. 

















Methods and Techniques 





The methods used in this study were both historical 
and curricular. This study was historical to the extent 
that the philosophy and educational theory included has 


been developed from source material available in educa- 


tional literature. It was curricular in that the educational 
theory had been implemented and put into practice in the 
seventh and eighth grade general music classes at Univer- 
sity High School. The development of the two films stands 
as an example of the relation of theory to practice with 
which this study was concerned. 

Specifically, the films depict samples of normal class- 


room activity that was pragmatically oriented — the child 


learns by doing. Psychologically, the emphasis was that 
of the Gestalt, configurational or organismic point of view, 
implying that all occurrences within the life and environ- 
ment of the student were important in relation to his par- 
ticipation in the activities of the general music classroom. 


Procedure 





Definite criteria were considered indispensable to a 
complete junior high school general music program, To- 
gether they constituted a defensible statement that this 
particular program was adequate. 

Chapters V-VII included presentations of these areas 
of criteria — (1) the nature of society and its relation to 
general music; (2) the general growth characteristics of 
junior high school students; and (3) the process of learn- 
ing in the general music class. Chapters VIII and IX dis- 
cussed the evolvement of techniques of instruction and the 
purpose of teaching in the junior high school general music 
class from these bases. Examples of the music subject 
matter are included in the appendices. 


Conclusions 





Four statements of criteria were established for evalu- 
ative purposes. These were necessarily subjective in 
nature. Pupil reaction was observed as to the effect music 
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experiences had on general music classroom participants, 
relative to the established criteria. 

(a) The attitude of the students toward music was ex- 
cellent, as illustrated by the obvious enjoyment and active 
interest displayed in music activities within the classroom. 

(b) The musical achievements attained within the gen- 
eral music classroom included: 


(1) ability to sing unison and part songs, 

(2) development of satisfactory attitudes toward 
singing, 

(3) comprehension of possible voice problems, rel- 
ative to the changing voice, 

(4) successful experience in the association of 
music to personal environment, rather than to 
regard it as an isolated activity, 

(5) emotional and imaginative responses, as well 
as musical learnings, resulting from listening 
experiences, 

(6) creative opportunities inherent within music 
activities, 

(7) extensive development of musical skills, includ- 
ing improved music reading, 

(8) development of musical understanding necessary 
for aesthetic experiences with music. 


(c) The activities within the general music class rep- 
resented a high degree of general student participation. 

(d) The principal peripheral learnings of the general 
music class included the development of personality, social 
effectiveness, and a realization of the ideals of democratic 
society. Personal growth on the part of the students was 
an obvious result, accredited to repeated opportunities for 
individual participation, and experiences in the utilization 
of reflective thinking. 


Recommendations 





On the basis of working within the limitations of this 
study, the investigator feels justified in stating the follow- 
ing recommendations: 

(1) Most teaching problems at the junior high school 
level within the general music class are caused by the 
methods and procedures utilized in this teaching, as well 
as the personality of the teacher. If the teaching of gen- 
eral music is to improve, methods classes in teacher 
training must emphasize solutions to these causes of 
trouble, 

(2) The best and most experienced music teachers 
should be teaching general music classes, in that the mu- 
sical content included in this teaching, and the ability to 
work with all children are dependent upon the knowledge 
and talents of the teacher. 

(3) Real appreciation evolves from aesthetic musical 
experiences, The teacher of general music must realize 
that through development of musical understanding and an 
association of music with the lives of students is such ex- 
perience possible. Performance skills are insufficient in 
themselves at this level of growth. 

(4) Consideration for the student and his needs is para- 
mount in any music’ program. 

(5) There is a definite need for general music teachers 
who have a knowledge of the entire junior high school cur- 
riculum. 

(6) General music teachers must comprehend chang- 
ing voice problems in the junior high school student. 





Recommendations for Further Study 





Several problems are possible, relative to this study. 
Some of the most pertinent are as follows: 

(1) The effectiveness of the methods and techniques 
utilized in the two films could be evaluated by teachers. 

(2) Further films could be developed, profiting from 


‘the two produced in connection with this study. 


(3) Possible solutions to the problems associated with 
general music classes in the junior high school could be 
achieved through adapting the procedures illustrated in the 
two films, and discussed in this study. 

(4) The curricula of teacher training institutions could 
be evaluated in terms of the preparation prospective teach- 
ers are receiving, relative to the teaching of general music 
in the junior high school. 225 pages. $2.95. Mic 57-4835 
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VOICE IN INTERMEDIATE CHURCH CHOIRS OF 
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(Publication No. 23,978) 


James Thomas Luck, Ed.D. 
The Florida State University, 1957 


During the past decade the growth and development of 
the music program in the Southern Baptist Church of the 
United States has brought to light some significant prob- 
lems concerning choral singing at the intermediate choir 
level. Primarily the problems appear to be concerned 
with the incidence of the boy’s changing voice and its inte- 
gration with other better known vocal types. 

The first purpose of this study was to investigate the- 
ories in current practice concerning the boy’s changing 
voice. Information was sought concerning: (a) the advisa- 
bility of using the voice during mutation, (b) definition of 
vocal ranges during mutation, (c) criteria for the care and 
handling of the changing voice, (d) integration of changing 
with unchanged voices, and (e) vocal materials available 
for use during the mutation period, 

The second purpose involved (a) the investigation of 
present practices in intermediate choir groups of repre- 
sentative protestant churches over the United States of 
America, and (b) a more intensive study of similar prac- 
tices in The Southern Baptist Convention. 

The final purpose of this study was concerned with the 
arranging, editing, and compiling of a specimen collection 
of vocal music materials, designed to provide a more 
suitable type of literature commensurate with the inter- 
ests, vocal scope, and limitations of adolescents partici- 
pating in intermediate church choir activities. 

A summary of results of the survey of existing theo- 
ries concerning the use of the boy’s changing voice was 
recorded under four major headings: (1) Opinions against 
the use of the boy’s changing voice — Advocates who share 
the opinion of disuse seem to diminish in number in re- 
cent years. (2) Opinions favoring the use of the boy’s 
changing voice — The apparent conclusion of writers who 
favor the use of the boy’s changing voice seems to be that 
singing during the mutation period is not harmful if there 
is careful supervision. (3) Age levels of mutation and 
physiological factors — Quotations from writers on this 
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subject indicate that music teachers begin watching for 
signs of voice change as early as eleven years of age and 
as late as nineteen years of age. The average age of mu- 
tation ranges from thirteen to sixteen years of age. 

(4) Vocal ranges — There is no unanimity of opinion con- 
cerning a workable vocal range for the boy’s changing 
voice, except in areas where the cambiata concept has 
been demonstrated and adopted. 

A summary of returns of the survey of representative 
protestant churches and churches of the Southern Baptist 
Convention was recorded under the following headings: 

(1) Trial Run -— This survey was not considered conclusive, 
due to (a) the small percentage of returns and (b) inade- 
quate geographical sampling, (2) Follow Up — An appraisal 
of the returns of this investigation indicates that three 
main problems may be isolated as roots of difficulties ex- 
perienced with intermediate choirs: (1) lack of uniformly 
acceptable criteria concerning the range, scope, and limits 
of the boy’s voice during mutation, (2) availability of ma- 
terials-specifically designed to meet the above criteria, 
and (3) inability to interest boys in choral activity at the 
intermediate choir level. 

The results obtained indicate that directors of music 
concerned with the training of intermediate choirs should 
be made aware of the tenets of the cambiata concept, and 
that the adoption of this concept be advocated as a partial 
solution to vocal problems faced by the intermediate 
church choir. 

In view of the scarcity of music materials written for 
intermediate church choirs, this writer has selected a 
number of sacred music works and arranged them for in- 
termediate church choirs, according to the vocal criteria 
set forth in the cambiata concept. 
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THE PIANO CONCERTOS OF 
JOHANN NEPOMUK HUMMEL 


_ (Publication No. 23,529) 


Francis Humphries Mitchell, Ph.D. 
Northwestern University, 1957 


This study is made to determine the style and form of 
the Piano Concertos of Johann Nepomuk Hummel and to 
show their place as a definite link between the concerto of 
the classical period and that of the romantic. 

A survey of the concerto before Hummel’s time is 
made first, in order to reveal Hummel’s musical heritage. 
The next step is a biographical survey, dealing with “Hum - 
mel’s Life,” “Teaching and Literary Works,” and “Per- 
sonal Contacts.” Following this, a discussion of “Hummel 
the Pianist,” “Hummel the Conductor,” and “Hummel the 
Composer” is presented in order to place him in his en- 
vironment. This helps to evaluate the concertos in rela- 
tionship to the “classical ideal” of Mozart and the “ro- 
mantic ideal” of Chopin. 

The second phase involves a detailed analysis of Hum- 
mel’s seven concertos, and his Septet in D Minor, Opus 74, 
from the standpoint of formal design, melodic aspect, har- 
monic and rhythmic treatment, pianistic virtuoso style, 
and orchestration. 

The results indicate that: 





1. Hummel followed the classical concerto form of 
Mozart, particularly in the ritornello structure of the first 
movement in five of his concertos. In Concerto Number 
Three in A Minor, Opus 85, and Concerto Number Four in 
B Minor, Opus 89, Hummel followed the first movement 
design found in Beethoven’s Piano Concerto in C Minor, 
Opus 37. 

2. the melody in Hummel’s concertos is derived from 
Mozartian classicism and develops through ornamental 
technique resulting in a highly virtuoso style. 

3. the harmonic aspect in the concertos develops from 
an extremely simple style, as seen in Concerto Number 
Two in G Major, Opus 73, to a bold chromaticism in his 
later works. A balance of virtuosity and conservatism in 
Hummel’s Concerto Number Six in A-flat Major, Opus 113, 
is based upon a well-balanced harmonic treatment. 

4. the treatment of rhythm is the least developed char - 
acteristic to be found in the concertos. Special emphasis 
is given to rhythm in individual movements, This empha- 
sis is felt in the military character of the first movement 
of the Fifth Concerto, Opus 110, and in the bolero rhythm 
in the Rondo of Opus 113. 

». Hummel’s pianistic style is a steady development 
of ornamental, virtuoso writing, especially in the second 
movements, culminating in delicate filigree embellish- 
ments. Innovations in Hummel’s pianistic writing are 
found in new figurations for the left hand and in etude-like 
passages in Opus 85 and Opus 89. Hummel’s pianistic 
style is often based upon ornamentation, anticipating the 
romantic treatment of embellished melody found in Chopin. 

6. the orchestra in Hummel’s concertos is generally 
reduced to an accompaniment role. This subjugation, 
which sacrifices the dialogue principle to provide brilliant 
passagework for the solo instrument, stems from J. C. 
Bach, Individual movements reveal Hummel’s efforts to 
achieve a balance between orchestra and solo, and a tend- 
ency to give special emphasis to the wood winds. 

The general conclusion is that the concertos of Hummel 
and his other pianistic writing evidence the development 
of the composer’s effort to combine and balance classical 
and romantic elements. This development, though gradual 
through his concertos, is immediately apparent in com- 
paring Opus 73, his only concerto following purely classi- 
cal designs, with Opus 113, which more nearly achieves 
an antithesis between solo and orchestra and a balance 
between classical and romantic elements than any other 
concerto. Hummel’s melodic treatment, his use of the 
orchestra, along with his pianistic figuration, and his for- 
mal design in Opus 85 and Opus 89 were used by Chopin 
as models in further developing the romantic concerto. 

On a framework of classic form and melody, Hummel 
builds a pianistic virtuosity and ornamented melodic line 
which leads away from Mozart toward the romanticism of 
Chopin. This places Hummel as a definite link in the de- 
velopment of the piano concerto between Mozart and 
Chopin. 270 pages. $3.50. Mic 57-4837 
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AN INVESTIGATION OF THE PROGNOSTIC 
VALUE OF THE REVISED SEASHORE TESTS 
AND THE KWALWASSER-RUCH TEST OF 
MUSICAL ACCOMPLISHMENT FOR ACADEMIC 
SUCCESS IN A MUSIC EDUCATION PROGRAM 


(Publication No. 19,039) 


Sylvester M. Schmitz, Ph.D. 
Northwestern University, 1956 


The aim of this study was to determine the nature and 
extent of the prognostic efficiency of the Seashore Meas - 
ures of Musical Talents and the Kwalwasser-Ruch Test of 
Musical Accomplishment for success in the Music Educa- 
tion program of the Northwestern University School of 
Music for the years ranging from 1941 to 1947. 

Comparison was made of the grades of Music Education 
majors as to their respective scores on the talent and 
achievement tests; also the test scores of those students 
who failed to survive in the Music Education program were 
compared to those of the graduated group. Grades were 
grouped into the areas of music theory, applied music, 
history of music, music education, and a total grade-point 
average determined for each student. Each grade area 
was then compared to each sub-test and test total of the 
Seashore Measures and the Kwalwasser-Ruch test. The 
grade areas were compared also to the Kwalwasser-Ruch 
test in combination with the A and the B form of the Sea- 
shore Measures, The comparisons were made effective 
through the use of the correlation technique in addition to 
the description of the one distribution in terms of per cent 
of another. 

The number of cases considered in this study was one- 
hundred-sixty for the A form of the Seashore Measures, 
seventy-five for the B form of the Seashore Measures, 
one -hundred-fifty-two for the Kwalwasser-Ruch test, one- 
hundred-three cases for the combined A Seashore and 
Kwalwasser -Ruch, fifty cases for the combined B Seashore 
and Kwalwasser-Ruch, and forty-two cases for the non- 
completion group. 

Conclusions pertaining to the individual and combined 
tests were as follows: 

a) Grades below the mean can be predicted with 
greater accuracy than can grades above the mean. 

b) The prediction of grades in the upper and lower 
quartiles through the test scores in those respective quar- 
tiles did not seem to be plausible. 

c) The middle quartiles of the test score distributions 
seem to be devoid of prognostic value for grades at any 
level, 

d) Grades below the mean can be predicted quite ac- 
curately through test scores in the lowest quartile in the 
B Seashore Measures. 

e) Total grade-point averages above the mean were 
fairly well predicted through test scores in the upper 
quartile in the B Seashore Test Totals. 

f) The B form of the Seashore Measures of Musical 
Talents apparently proved to be the most efficient fore- 
caster of grades of any of the tests or combination of tests 
employed in this study. 

g) The A form of the Seashore Measures of Musical 
Talents does not possess the over-all forecasting effi- 
ciency of the B form of the same measures for grades in 
the music education program. 

h) The range of scores of the Kwalwasser-Ruch Test 





of Musical Accomplishment is not sufficiently wide to be 
of adequate discriminating value for guidance in a college- 
level music education program, 

i) In combination with either the A or the B form of 
the Seashore Measures, the Kwalwasser-Test Test of 
Musical Accomplishments is not effective in the prediction 
of grades at any level. 

j) The mean test scores of the graduates and the non- 
completion group do not vary to a sufficient degree to in- 
dicate that academic survival can be predicted. 

The implications involved in the above conclusions 
seem to signify that it is considerably easier to predict 
poor academic performance rather than superior perform- 
ance in the music education program, It would seem that 
the B form of the Seashore Measures of Musical Talents 
apparently possesses very useful prognostic value for 
guidance in a college music education program. 

This premise, therefore, suggests that investigation of 
this particular test should be encouraged. Further, when- 
ever an achievement test is used in conjunction with a ca- 
pacity test for guidance purposes, it should possess a wide 
enough range of scores in order to indicate potentially a 
measure of individual differences. 
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FOR GENERAL COLLEGE STUDENTS 
IN SELECTED MISSOURI COLLEGES 


(Publication No, 23,547) 


John LeRoy Smay, Ph.D. 
Northwestern University, 1957 


The problem of this study was to analyze the musical 
offerings which are available to general college students 
(non-music students). 

Types of offerings and conditions surrounding their 
administration were secured from college catalogs and 
interviews with Divisional Chairmen. Amount of partici- 
pation, plus some indication of opinion regarding the vari- 
ous offerings, was attempted through a questionnaire sent 
to a random sample of students enrolled in each of the 
selected schools. Schools participating in the survey were 
Central Missouri State College, Northeast Missouri State 
Teachers College, Southeast Missouri State College, 
Southwest Missouri State College, and Northwest Missouri 
State College. 

With minor exceptions the academic musical offerings 
and the musical activity possibilities to non-music students 
were similar in the five schools. Academic music and 
band, chorus, and orchestra activities were available to 
students outside the Divisions of Music. 

Aims and objectives were similar. Music appreciation 
classes were offered to allow non-music students some 
fundamental insight into music. Elementary music educa- 
tion courses were offered to satisfy the general college 
requirements for elementary education degrees, Music 
activities were offered to “general college students” to 
augment the size of the groups and to extend the possibil- 
ities of musical participation to students in fields other 
than music. 

One of the important features of the survey was to 
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discover to what extent general college students avail 
themselves of the musical opportunities offered by college 
music departments. A questionnaire elicited responses 
from a random 15% of all students enrolled in the repre- 


sented colleges. Representativeness of sample was checked 


in several ways with satisfactory results. Responses of 
particular interest were those from non-music students. 

By far the most frequently given reasons for not taking 
part in college music were “insufficient time” and “insuffi- 
cient talent” — both in about equal frequency. 

Respondents seemed to show more enthusiams for 
their high school musical activities than for those taken on 
the college level. This should merit some serious consid- 
eration on the part of college music departments. 

Only 19% of all college respondents took part in college 
music. About twice as many girls were participants as 
were boys. Elimination of music major students changes 
this picture and it was found that only 16% of general col- 
lege students were music participants (10% of male and 
25% of female respondents). Six per cent of general col- 
lege students were in academic music classes, while 13% 
were taking part in some musical performance activity. 

About 36% of respondents (general college) had played 
in high school bands, while only 5% were similarly taking 
part at the college level — a mortality rate between high 
school and college of 87% among “qualified” students. Sim- 
ilarly — 52% had sung in high school choruses and only 8% 
of those were participating in college -— a mortality rate of 
85% of those actually qualified to take part. Nine per cent 
had played in high school orchestras and only 2%-were 
participating at the college level - a mortality rate of 74%. 
Approximately 80% of students trained to be musical hob- 
byist performers in high schools chose not to make use of 
this training while in college. 

Positively, it appeared that college Divisions of Music 
were attempting to offer musical facilities to non-music 
students, and that they reached more students outside their 
divisions than within. However, there was a strong nega- 
tive implication in the percentage of students who had been 
musical participants in high school who were not reached 
by the college programs for general college students. 
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AN ANALYSIS OF THE MUSIC EDUCATION 
PROGRAMS ADMINISTERED BY THE NORTH 
CENTRAL STATES’ DEPARTMENTS OF EDUCATION 


(Publication No. 23,788) 


William O. Smith, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor Neal E. Glenn 


This study was concerned with the administrative pro- 
cedures of the North Central states’ departments of educa- 
tion in relation to their public school music program. 

The problem of the investigation was to analyze criti- 
cally the organization, personnel activities, techniques, 
materials and policies for music education by the state 
departments. Also to be ascertained was the means by 
which the states involved exercised their leadership func- 
tion in music education. 





The purpose of the study was to determine the present 
administrative practices of the state departments of edu- 
cation in reference to the three basic areas of the study: 


1. Efforts of the state departments of education to in- 
fluence and promote music activities in the elemen- 
tary and secondary school programs. 

. Provisions made by the state for the education and 
in-service training of teachers in music. 

. The nature of the structural organization and the 
duties and services of state department personnel 
in the supervision of music instruction. 


The normative-survey method of investigation was fol- 
lowed in this study. An analysis was made of all pertinent 
state-printed or -duplicated materials involving music ed- 
ucation. These included music study guides, promotional 
and resource materials, and statements of certification 
requirements. 

A questionnaire was formulated and sent to the person- 
nel responsible for the music education area in the states 
of the study. The following items were included: 


1, Coordination and supervision of the program. 
2. Duties and services of the personnel. 
3. General services of the state departments to the 
schools. 
. Guidance in teacher education and in-service train- 
ing. 
. Teacher certification. 
. Public relations, research projects, and activity 
surveys. 
. Basic functions and policies of the state depart- 
ments in reference to music. 


Interviews were held with state department personnel. 
The purpose of these was to verify the data and to obtain 
statements of policy, future direction, and recommenda- 
tions. 

The investigation revealed that the states of the study 
had disparate programs of music education. The varied 
practices and diverse administrative organizations in the 
states involved reflect the lack of a consistent philosophy. 
There was indicated uncertainty as to the role of the state 
in modern music education practice. 

Illinois, Ohio and Wisconsin had state supervisors for 
music programs. Indiana, Iowa, Michigan, Minnesota, 
Nebraska, and North and South Dakota administered the 
music program as part of the general curriculum program. 
In all of these states, the state music education association 
was an important factor in the promotion of music activi- 
ties, 

The direct services of the state departments of educa- 
tion vary, depending upon the structural organization, 
personnel, and policy. 

There is no consistent pattern of state publication in- 
volving music. 

The majority of the departmental divisions respon- 
sible for music education give some form of guid- 
ance to the teacher education program either directly 
or indirectly. 

Only the states with state supervisors of music main- 
tained public relations programs as part of state depart- 
ment activities. 

All of the states emphasized the advisory capacity of 
their departments of education. 
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Recommendations 





The departments of education should assume more re- 
sponsibility for the organization, administration, and su- 


pervision of the music education program on the state level. 


Each state should employ a full-time music supervisor. 

The state department should assist in the development 
of state, county and local guides for music. 

The state departments should participate in simplifica- 
tion and improvement of certification requirements for 
teachers of music. 

The state departments should assist in the promotion of 
music activities and the upgrading of music education 
within their states. 

The state departments should coordinate, assist and 
give official recognition to the formulation of a guiding 
philosophy in music education for their schools. 

Additional regional and state studies should be made. 
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THE FLORIDA STATE MUSIC TEACHERS 
ASSOCIATION, 1934-1956 


(Publication No. 23,987) 


Thomas J. Stone, Ph.D. 
The Florida State University, 1957 


This study concerns the activities of the Florida State 
Music Teachers Association from the time of its inception 
in 1934 through November, 1956. It is the first fully docu- 
mented historical record of the organization compiled in a 
single study. Each section of the work sets forth the pres- 
ent status of an area of organizational activity and follows 
with a discussion of the evolutionary process by which that 
status was achieved, 

Chapter I describes the plan of organization for the as- 
sociation and includes a detailed account of the name, con- 
stitution, officers, and bulletin. Statistical information on 
membership is also included. The functions of FSMTA 
committees are discussed in Chapter II. The study points 
out that at least one-fourth of the Active members are en- 
gaged in committee activities — an indication of the asso- 
ciation’s policy of utilizing personnel to the fullest extent. 
Chapter III treats of the organizational attempts to obtain 
high school credit toward graduation for students studying 
with private music teachers. The same section gives an 
account of the founding of FSMTA and the struggles during 
early years. The group’s activities in raising qualifica- 
tions of private music teachers through certification are 
set forth in Chapter IV, and the fifth chapter is a history 
of the association conventions. Through panel discussions 
and master classes held during these annual meetings the 
organization furnishes the private music teacher with con- 
temporary teaching viewpoints and keeps him posted on 
latest materials. Two special projects, the Musicians 
Club of America and the Stephen Foster Memorial, have 


interested the association since 1938. The policies adopted 


by FSMTA toward these projects are discussed in Chap- 
ter VI. 

Written source material used for the study included 
FSMTA annual bulletins, official programs, and occasional 
publications, and private files of founding members. Nu- 





merous interviews and extensive correspondence supple- 
mented the above material. Organizational activities were 
observed at conventions and workshops during a three- 
year period, 

The study was undertaken at this time to take advantage 
of eye-witness sources relative to the founding and initial 
activities of the association; many charter members are 
now retired. The work provides extensive informational 
resources for professional music groups and may serve as 
a guide for groups similar to FSMTA. Insights into prob- 
lems of high school credit, music teacher certification, 
and the organizing of music teacher associations provided 
by this study may furnish shortcuts for associations plan- 
ning activities of a similar nature, This record of the an- 
nals and history of an agency of culture and education in 
Florida discloses that FSMTA is an organization possess- 
ing almost unlimited opportunities for service. 
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AN INVESTIGATION OF CERTAIN PROPERTIES 
OF SELECTED MATERIALS FOR 
TRUMPET MOUTHPIECES 


(Publication No. 23,563) 


Francis F, Wilcox, Ed.D. 
Northwestern University, 1957 


The purpose of this study was to discover what proper- 
ties of amaterial are important in the making of a trumpet 
mouthpiece. The study attempted to answer the following 
questions: 

1, What are the effects, if any, of differing materials 
on the playing qualities of a trumpet mouthpiece? 

2. What are the psychophysical reactions of feel (sen- 
sations of softness, warmth, and smoothness) to differing 
materials ? 

3. Do the physical factors of specific gravity, tensile 
strength, hardness, thermal expansion, and thermal con- 
ductivity have any effect on the playing qualities or feel of 
a trumpet mouthpiece? 

4. Are there materials which are non-corroding and 
inexpensive whose physical properties are at least as de- 
sirable as those of brass for trumpet mouthpieces ? 

Since there were no related studies that could be found, 
other sources for background information were sought. A 
short historical review of mouthpiece manufacture and use 
was compiled. A questionnaire, asking for information 
about materials other than brass, was sent to twenty-seven 
instrument and mouthpiece manufacturers. Data was com- 
piled from twenty-six replies. 

Using the information from the historical review and 
the questionnaires, a set of six criteria was developed, 
These criteria were used to select the materials for this 
study: Aluminum Alloy, Leaded Phosphor Bronze, Tellu- 
rium Copper, 444 Bronze, Heat-Treatable Steel, Teflon, 
Nylon, Rexolite, Lucite, Dirilyte, Coin Silver, and Sterling 
Silver. Free Cutting Brass was included as the standard 
material, 

Regular mouthpieces were made from all of the mate- 
rials and skeletonized (thinned walls of cup and throat) 
mouthpieces were made from each of the metals except 
coin silver and sterling silver. The mouthpieces were 
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made as nearly alike as possible and measurements 
were included so that any slight variation would be known. 

Two kinds of experimentation were used to provide 
data pertinent to the problem: mechanical testing and 
player testing. 

The mechanical testing was divided into three experi- 
mental procedures, The first experiment used tones from 
the mouthpieces, produced by a mechanical embouchure, 
and recorded under carefully controlled conditions in an 
acoustically constructed room. These tones were analyzed 
by a vibralizer so that strength of the overtones could be 
compared, The second experiment was devised so that 
differing amounts of air pressure used to produce tones 
on the mouthpieces could be compared. The third experi- 
ment, using a selected group of mouthpieces, was similar 
to the first except that it was controlled in such a way that 
air pressure ratings as well as tone quality would be com- 
parable, 

Player testing was done by three groups of testers: 
ten beginners, ten trumpet majors, and ten professionals. 
The testers used rating sheets to rate the experimental 
mouthpieces as compared to the standard brass mouth- 
piece, After the tester had completed the rating sheets, 





he was asked to choose the mouthpieces which he liked 
best and next best by a process of elimination. 

The conclusions were grouped in response to the four 
questions under consideration in the study. 

1. Plastic mouthpieces produced a different quality. 
Some of the mouthpieces displayed differences in respon- 
siveness., 

2. The only mouthpieces which had a definite and con- 
sistently different feel were the plastics. 

3. Lightness of weight (low specific gravity) or some 
aspect of it is a critical factor in ease of response. Other 
physical factors also effect the feel of a trumpet mouth- 
piece. 

4, Dirilyte and Aluminum Alloy are very promising as 
answers to question four. 

The motivation for this study was to discover whether 
there are possibilities for improving trumpet mouth- 
pieces by making them of different materials. There 
are two aspects of the mouthpiece materials problem 
which have a particular potential for improvement: good 
corrosion resistance without plating and possibilities for 
improvement in responsiveness. 

151 pages. $2.00. Mic 57-4842 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





PHARMACOLOGY 


ACETY LCHOLINE-CHOLINESTERASE 
RELATIONSHIPS IN EMBRYONIC 
CHICK LUNG CULTIVATED IN VITRO 


(Publication No. 23,721) 


Alan Burkhalter, Ph.D, 
State University of Iowa, 1957 


Co-Chairmen: Professor R. M, Featherstone and 
Assistant Professor Marion Jones 


Primary explants of 15-day embryo chick lung were 
incubated in roller tubes at 37 C. for 8 days in 25 per cent 
embryo extract in a highly buffered salt solution. Addition 
of 0.02 M acetylcholine to the medium caused a two to 
threefold increase in the cholinesterase activity of the in- 
cubated lung, This increase in enzyme activity was maxi- 
mal at four days incubation and was maintained only by the 
continued addition of acetylcholine to the medium. The 
acetylcholine effect satisfied conditions for enzyme induc- 
tion, although there was no proof that new cholinesterase 
had actually been synthesized due to the presence of acetyl- 
choline in the medium. The increase in enzyme activity 
was not blocked by adding 0.01 M ethionine to the medium. 
Adding 10° M, 10° M, and 10” M prostigmine did not 
seem to block the increase in enzyme activity; however, pro- 
stigmine did inhibit the enzyme activity present. A chem- 
ically defined medium was tried, but this medium did not 
maintain the incubated cells. Adding acetylcholine to the 


medium in amounts less than 0.02 M did not produce any in- | 


crease in enzyme activity. The cholinesterase of non-incu- 
bated tissue could not be classified as either of the two clas- 
sical types of cholinesterase, based upon the enzymatic 
hydrolysis of acetylcholine, acetyl- B-methylcholine, pro- 
pionylcholine, butyrylcholine, benzoylcholine, and tributyr- 
in. However, the results of similar experiments with 
incubated tissue suggested that the lung tissue contained 
both an acetylcholinesterase and a non-specific esterase 
capable of hydrolyzing certain choline esters. The addi- 
tion of acetylcholine to the medium increased only the 
acetylcholinesterase activity and did not affect the non- 
specific esterase activity, which decreased during the in- 
cubation in vitro. 49 pages. .$2.00. Mic 57-4843 


THE CENTRAL NERVOUS SYSTEM 
CONTROL OF DEFECATION: 
A NEUROPHARMACOLOGICAL STUDY 


(Publication No. 24,240) 
Roy Lee Mundy, Ph.D. 
University of Virginia, 1957 


The elimination of fecal material is of utmost impor- 
tance to animals. Despite the importance, our knowledge 
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of the integration of the complex reactions which expel 
feces is limited, At least two “centers” for control have 
been postulated, but adequate criteria for their establish- 
ment have not been met. The normal physiological stimu- 
lus has not been determined and a standardized stimulus 

is not available. The purpose of this work is to point out 
promising approaches to the study of this neglected subject. 
Our research was directed to (a) provide a survey of the 
literature, (b) characterize codeine as a defecatory stimu- 
lus, and (c) study the effect of neural ablations and neural 
lesions upon defecation initiated by normal stimuli and by 
codeine, 

Views concerning neurological control mechanisms are 
contradictory because investigators have adopted divergent 
ideas concerning “normal” defecation. It is apparent that 
some system of describing the components is required. 
Defecation in the normal cat has been classified into 
(a) seeking, (b) preparation, (c) posturing, (d) expulsion, 
(e) cessation, and (f) covering of feces. This classifica- 
tion was utilized to assess the defecatory ability of normal, 
decorticate, decerebrate, vagotomized, animals with le- 
sions in the medulla and cats with spinal transection at 
T-6. Asa control study a colony of 30 cats was intensively 
observed for 40 days. The defecatory rate for the colony 
and stool weight and size varied with diet and appetite but 
was constant throughout the day and was not influenced by 
feeding time or by the presence of personnel in the labo- 
ratory. Spontaneous diarrhea and constipation were ob- 
served in 5 and 2% of the cats respectively at some time 
during the 40 day period, Studies of stool size suggest 
that the physiologic stimulus for defecation is a mechanical 
alteration in the terminal few centimeters of the large 
bowel or anal canal. 

The dose-response to intravenously and intramuscularly 
administered codeine sulfate was determined, Codeine is 
an effective evacuant, but a uniformly effective dose could 
not be found because toxicity, at higher doses, depressed 
defecatory efficiency. Thirty milligrams per kilogram 
(intramuscularly) was selected as the standard test dose. 
This dose caused defecation in 80 percent of normal ani- 
mals. Decorticate, decerebrate, spinal (T-6), and medul- 
lary lesion animals failed to defecate to codeine or were 
significantly refractory to the stimulus. Chronic and 
acute vagotomy caused no significant change in respon- 
siveness, 

The decorticate cat defecates without seeking or pre- 
paring, does not cover feces and positions in a bizarre 
manner. However, it appears thata well developed system 
for control is located below the cerebrum. The decere- 
brate animal defecates without seeking, preparing, or as- 
suming an adequate posture and does not cover feces. 
Other components are well coordinated. The spinal cat 
(T-6) exhibits none of the normal components of defecation 
with the exception of covering feces. 

The complex defecatory reflexes are coordinated by 
the entire nervous system. A defecatory “center,” if such 
exists, must lie within the “block” of mid-brain, 
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cerebellum, medulla, cervical and upper thoracic spinal 
cord, More intensive experimentation is needed to deline- 
ate the functions of the segments of this “block.” 

The cerebral cortex and certain cells located in the 


are receptor sites or have a “permissive” action. The 
essential cells in the medulla oblongata are located super - 
ficially in the area postrema, adjacent to but not identical 
with the chemoreceptor cells for vomiting. No exact lo- 


floor of the fourth ventricle are essential for codeine ac- 
tion. It has not been determined whether cortical areas 





calization of this area has been made, 
139 pages. $2.00. Mic 57-4844 
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OCKHAM’S THEORY OF CONSEQUENCES 
(Publication No, 23,575) 


John David Beierle, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Francis P, Clarke 


E. A. Moody, Truth and Consequence in Mediaeval 
Logic, 1953, maintains that the fourteenth century logi- 
cians, including William of Ockham, distinguished two sys- 
tems of sentential logic corresponding to what Moody calls 
the modern systems of strict and material implication. 
The two systems in question are, respectively, the system 
of consequences valid without qualification and the system 
of consequences valid “as of now.” These correlations 
are questioned. It is shown that from (i) sentences ac- 
cepted by Moody as theorems in his “as of now” group, 

(ii) a consequence specifically labeled by Ockham as valid 
“as of now” but not listed by Moody, and (iii) commonly 
accepted rules of inference which are explicitly or implic- 
itly recognized by Moody in his work cited, that a sentence 
can be derived which is not a theorem of sentential cal- 
culus, In addition, following P. Boehner, *Does Ockham 
Know of Material Implication?”, Franciscan Studies, XI, a 
consequence is listed which is valid without qualification 
for Ockham but which does not hold in the calculus of strict 
implication. 

A new interpretation of Ockham’s theory of conse- 
quences is given. In this interpretation, Ockham’s theory 
is seen as an early attempt to explicate the concepts of 
logical and material consequence, Similarities are noted 
between Ockham’s analysis and well known work of Carnap 
and Tarski, Ockham’s particular rules governing conse- 
quences valid without qualification are treated as rules 
and meta-rules of inference in and for the sentential cal- 
culus. A system of sentential calculus is developed ac- 
cording to modern standards of rigor, and Ockham’s rules, 
together with correlated theorems, are derived rigorously 
in this system. Ockham’s rules governing consequences 
valid “as of now” are treated in a similar fashion with re- 
spect to a system consisting of a basic sentential calculus 
with the addition of certain non-logical axioms. On this 
basis, Ockham’s distinctions among consequences valid 
without qualification and valid “as of now” and among con- 
sequences formally valid and materially valid are given 
an explication. It is explained why, for Ockham, these 
distinctions do not coincide. In the interpretation given, 
no use is made of modal logic. 

In an appendix, the text of Summa Logicae, II, 3, 37 











has been provided, This chapter is not available in any 

modern edition of the Summa Logicae, The text was pre- 
pared from the first edition of the Summa Logicae, Paris, 
1488. 128 pages. $2.00. Mic 57-4845 


KANT’S PRE-CRITICAL ESTHETIC: A STUDY, 
TOGETHER WITH A TRANSLATION INTO 
ENGLISH, OF KANT’S OBSERVATIONS ON THE 
FEELING OF THE BEAUTIFUL AND SUBLIME 


(Publication No. 23,506) 


John Turner Goldthwait, Ph.D. 
Northwestern University, 1957 








The dissertation consists of two parts: a commentary 





Beautiful and Sublime, and a translation into English of 
that work. 

In 1764, Kant published the Observations, his only pub- 
lication in esthetics before the Critique of Judgment of 
1790. Its four divisions treat the division of esthetic feel- 
ing into the beautiful and the sublime, and their subdivi- 
sions; the occurrence of these in man in general, as dis- 
cerned in the four humors of men; their influence in 
relations between the sexes; and their contribution to the 
distinct national characters, 

The Observations may be classified as part of the body 
of esthetic literature, although it does not discuss esthet- 
ics theoretically. It does show that its author held certain 
beliefs which make a beginning, though only a beginning, 
toward esthetic theory. The two categories of the esthetic 
realm, beauty and sublimity, are objectively real, not de- 
pending upon the spectator for their existence. They exist 
in relations among external things. The beautiful is in 
that which is varied and exhibits multiplicity, whereas the 
sublime displays unity. The grand in nature, the infinite, 
the admirable in human qualities and universal moral 
principles, the dignity of man, are sublime. These state- 
ments are generalizations made about the beautiful and 
sublime after their occurrence in experience, rather than 
prescriptions or rules a priori for judging beauty and 
sublimity. The mark of the beautiful or sublime is not 
some attribute of the object but rather the feeling of the 
beautiful or sublime, the distinct response which that ob- 
ject evokes in the onlooker’s mind, This response is not 
the action of an organ or an inner sense, but simply an 
immediate sensation, a feeling which fills the mind. The 
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response of taste is dependent upon certain necessary ex- 
ternal conditions for the initiation of its operation. Yet 
taste is also active, something which is exercised, not 
merely a passive pliancy to outward influence, Its exer- 
cise is accompanied by pleasure (or displeasure, accord- 
ing to the case), yet pleasure does not constitute the es- 
thetic good, Feelings provide the material of esthetic 
judgments. The feeling of the essential beauty and dignity 
of human nature, a feeling discovered empirically, is the 
principle which grounds virtue, Nature itself provides the 
norm against which esthetic objects are judged, The feel- 
ings arising from esthetic experience, like all feelings, 
may drive the individual to patterns of conduct, and tend to 
lead him to conduct which itself may be favorably judged. 
Whenever man is the object, esthetic and moral considera- 
tions are necessarily joined; and as a matter of course, 
conduct which springs from an esthetic feeling has also its 
moral aspect. Thus in a great preponderance of cases the 
esthetic experience is simultaneously a moral experience, 
and moral worth is the basis of a response which is at 
least partially esthetic. 

The Observations had not much effect upon the shaping 
of esthetic thought, not even by its new addition of mankind 
to the list of objects considered sublime, However, it was 
of wide popularity and no doubt contributed to the general 
attention to things esthetic and to the spread of esthetic 
interests to classes other than the leisured. Because of 
its subjectivistic trend, it was of clearly traceable stimu- 
lus to the Sturm und Drang. 

The Observations was a beginning toward the subjec- 
tivistic esthetic of the Critique of Judgment. The disser- 
tation traces the forms in which the thought of the Obser- 
vations is preserved or modified in that later work. 
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WHAT IS PHILOSOPHY? 
(Publication No. 23,507) 


Richard Allan Gotshalk, Ph.D. 
Northwestern University, 1957 


The intent of this dissertation is to formulate a con- | 
ception of the nature of philosophy as concrete and reflec- 
tive thought responsibly directed upon the world and 
thereby to distinguish philosophy from science, which is 
objective and abstract thought responsibly directed upon 
the world. The attempt to articulate this conception of 
philosophy takes the form of a development in four chap- 
ters of four ideas: responsibility, necessity, universality 
and eternity, and adequacy in thinking. Chapter 1 (“Re- 
sponsibility”) formulates a conception of responsibility 
developed in connection with the thought of Martin Buber 
and intended to clarify the nature of responsible thought 
in such a manner as not to equate responsibility with ob- 
jectivity. On the one hand, objectivity is the conception of 
responsibility affirming that responsible thought is 
(1) thought responsible to the world only as object (as it 
confronts man for characterization) and (2) thought which 
involves dismissing feeling as irrelevant to cognition. On 
the other hand, responsibility as conceived in this thesis 
is the capacity to respond to the world on the basis of a 





significance which renders the concern animating activity 
disinterested or non-arbitrary and which renders action 
out of such concern justified. Responsible thought is thought 
prosecuted on the basis of such a significance and concern, 
Chapters 2 and 3 (“Necessity” and “Universality and Eter- 
nity”) attempt to formulate a conception of the world in 
which responsible action is possible by considering two 
ideas found in the thought of Spinoza. Spinoza affirms that 
there is a basic significance (Substance) which is the uni- 
versal and eternal ground of the being of all finites at all 
times and from which finites “necessarily follow” in their 
existence and action. These ideas are explored for their 
experiential and existential import and are developed in 
consonance with the conception of responsibility in Chap- 
ter 1 and in a direction which is not Spinoza’s. Philosophi 
cal reflection is thought which answers to necessity and 
articulates a perspective upon the world which is in some 
sense universal and eternal at the same time as it is indi- 
vidual, Chapter 4 (“Adequacy in Objective and Reflective 
Thinking”) formulates a conception of adequate thinking 
developed in connection with Spinoza and intended to dis- 
tinguish objective and reflective thought while showing how 
each is adequate and relevant to the world in its own way. 
Both forms of thinking are adequate as consummating re- 
sponsible thought in enlightenment concerning the world, 
but in objective thought, enlightenment is of the world as 
object, whereas in reflective thought, enlightenment is of 
the world in its ultimate and concrete reality. All four 
chapters draw upon the thought of Marcel, Buber and 
Spinoza in order to formulate a conception of philosophical 
reflection which will avoid making philosophy either a sci- 
ence or a discipline completely dependent upon science, 
and which will nevertheless maintain the cognitive rele- 
vance of such reflection to the world. 
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THE REALISTIC ARGUMENT IN TWENTIETH 
CENTURY ENGLISH AND AMERICAN PHILOSOPHY 


(Publication No. 23,513) 


Arthur Frank Holmes, Ph.D. 
Northwestern University, 1957 


This dissertation analyzes the nature and adequacy of 
recent arguments for a realistic theory of perception. Four 
twentieth century representatives are considered in detail, 
and others by way of contrast. G. E. Moore is selected 
because of his analysis of common sense and the mental 
act. H. H, Price speaks for the sense-datum theory. R. B. 
Perry represents American neo-realizm, and George 
Santayana American critical realism. In each case some 
form of a common sense argument is found. Moore asserts 
that we do in fact know external things. Price analyzes 
perceptual consciousness into acceptance and assurance 
and a confirmation process in which common sense guar - 
antees the validity of both memory and induction, Perry 
insists that realism, as a metaphysical dogma, is both 
psychologically and logically prior to epistemology and so 
to the argument of idealism. And Santayana builds his re- 
alism solely on animal faith. 

But each representative encounters difficulties. Moore 
is unable to decide how precise one’s perceptual knowledge 
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is, because he naively regards the mental act as entirely 
diaphanous, and is unable to make up his mind about the 
status of sense-data, Whitehead provides an alternative 
theory of the act as symbolic reference, but this moves 
toward critical realism. Dawes Hicks’ suggestion that the 
act is discriminatory abandons atomistic sense-data., 

Price posits physical occupants associated with fami- 
lies of otherwise “gappy” data. But their existence is un- 
demonstrable, their nature unknown apart from data, and 
their impenetrability is itself a “gappy” datum. Price 
therefore has difficulty avoiding phenomenalism. Despite 
their use of causal inference, Russell and Broad encounter 
the same problem. Russell therefore forsakes pure em- 
piricism, and Broad modifies the sense-datum theory. 

Perry’s neutral monism is a merely logical ideal, for 
neutral entities, their external relations, and the conse- 
quent total independence of perceptual objects are not em- 
pirical facts. Rather, there are varying degrees of con- 
textual dependence. In order to avoid Holt’s objective 
contradictions, Perry introduces a subjective manifold. 
Yet he retains a behavioristic method and rejects intro- 
spection. Montague, by giving more place still to the sub- 
jective, makes way for critical realism. 

Santayana’s problem is like that of Price. He cannot 
guarantee correlation between his universal essences and 
particular material objects; ideas possess symbolic value, 
not literal relevance. R. W. Sellars attempts to remedy 
the situation by regarding data as the complex character - 
istics of particular mental states literally relevant to the 
external objects which occasion them. Both Santayana and 
Sellars, however, minimize the subjective factors. Their 
defence of relevant human knowledge is questioned, 

The conclusion first defines what is meant by common 
sense, and then suggests that the realistic argument must 
be built into a system that is consistent, adequate, and 
relevant to necessary-human commitments. The sense- 
datum theory is consequently rejected and perception is 
analyzed as a process in which are distinguished, first, 
subject and object, then particular objects, and then rela- 
tions and qualities. This provides for degrees of relevance 
and precision between the object qua known and qua real, 
The latter is independent, but not the former; the adequacy 
of the correlation between the two is defended. 

Finally, common sense is examined in relationship to 
both the proposed system and to the rationale of belief. 
Man is immersed in existence and cannot be a realist. 
This is sustained by behavioristic and phenomenological 
observation. Common sense is legitimate as a starting 
point for philosophical analysis, and cannot be forsaken. 

211 pages. $2.75. Mic 57-4848 


A PHILOSOPHICAL CRITIQUE OF 
REINHOLD NIEBUHR’S DOCTRINE OF MAN 


(Publication No. 23,475) 


William Horosz, Ph.D. 
The University of Buffalo, 1957 


There is an attempt made in the dissertation to apply 
operational analysis in the larger framework of a philo- 
sophical critique to supra-natural topics. More specifi- 
cally, it is an attempt to make some applications of 





operationism to Reinhold Niebuhr’s anthropology. When a 
transcendent system boasts of paradoxes and contradic- 
tions and openly defies the structures of human knowledge 
it is necessary to challenge the validity of these claims 
and to do so from the standpoint of a method whose pri- 
mary merit lies in precision of language and concept for- 
mation. Operationism was selected to perform this task 
because it belongs to the class of reflective procedures 
which defends the claims of reason and experience, as over 
against the mystery of experiences disclosed through the 
medium of dialectical thinking. Clarity and precision are 
the dominant ideals of operational analysis. Because the 
method has had such tremendous success in the sciences 
and promises the same for the social experience of man, 
it is hoped that the operational methodology will be of some 
value in checking the validity, ambiguity, and vagueness of 
theological terms and meanings regarding man. 

Part One of the dissertation is thus concerned with 
“Some Aspects of Operationism,” which is an attempt to 
explicate the meaning of the nature and structure of opera- 
tional analysis and meaning. It is an attempt to defend the 
claims of reason and experience and to give a constructive 
program of general intelligence at work in the operational 
method. P. W. Bridgman, who has popularized the opera- 
tional method, sees this method of analysis as a sample 
technique of general intelligence, and not as some specific 
abstraction leading to some esoteric knowledge. 

In Part Two the concern of the present writer is with 
the “General Pattern of Niebuhr’s Thought.” It is conse- 
quently an attempt to show the ‘retreat of reason and ex- 
perience” as it confronts the realm of mystery and tran- 
scendence in the methodology of Reinhold Niebuhr. The 
author’s method of theologizing, his views of “reason” in 
science and philosophy, in ethics and religion, and its re- 
lationship to the “self” are appraised analytically. The 
anti-intellectualism of Niebuhr’s system is laid bare when 
he insists dogmatically that the specific truth of a specific 
revelation sit in judgment over the general approach to 
truth in the sciences and human knowledge in general. 

Part Three is concerned with “Niebuhr’s Anthropology 
— with an Operational and Philosophic Critique.” Conse- 
quently, an attempt is made to check the validity of the 
supra-rational principle of self-transcendence in the light 
of empirical evidence. The criticism takes the form of 
the following topics: 1) Misapplication of the Term “Tran- 
scendence,” 2) Does Transcendence in Human Nature Im- 
ply the Infinite? 3) The Individual in the Role of Spiritual 
Surveyor, 4) Niebuhr and Kant on the Concept of Tran- 
scendent Individuality, 5) Experience and Transcendence. 
The analysis reveals that Reinhold Niebuhr fills the old 
wine-skins of idealism with the new wine of existentialism; 
then, he ages it with seasonable references from the Bible 
and some allusive remarks from the Church Fathers. In- 
toxicated with the truth of this concoction, he looks with 
blurred eyes at man and his works. 

Chapter VII, which is a concluding one on “The Concept 
of Man” gives a full statement of Niebuhr’s anthropology. 
But from the operational and philosophical perspectives 
such a transcendent perspective of man is found wanting in 
many respects. The criticism takes the form of the fol- 
lowing topics: 1) The Misapplication of the Term “Self,” 
2) Denial of the Essential Structure of Man, 3) Rejection 
of Niebuhr’s Attitude Toward A Science of Human Nature, 
4) Is the Concept of the Self Necessary? 

The present writer has also tried to evolve a position 
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of his own regarding the concept of man which is more in 
line with the sciences and human knowledge in general. 
From the perspective of the dissertation, man is the Unde- 
fined, who does what he is. He can be progressively de- 
fined, however, in the sense that, as his activities are or- 
dered and his operations are understood by the sciences of 
human behavior, his activities and operations come to be 
known and ordered. However, all antecedent constructs of 
the self as the “total man” are rejected in that they con- 
tribute very little to an understanding of man but simply 
becloud the issue with added mysteries. 

441 pages. $5.65. Mic 57-4849 


THEORIES AND SCHEMATA IN 
THE SOCIAL SCIENCES 


(Publication No. 17,254) 


Sidney Morgenbesser, Ph.D. 
University of Pennsylvania, 1956 


Supervisor: Dr, Elizabeth Flower 


There is general agreement that theories in the social 
sciences, in contradistinction to those in the natural sci- 
ences, are not well confirmed generalizations employed to 
explain lawful sentences deduced from them, This disser- 
tation is an investigation of the logical status of social 
scientific theories. In it I attempt to determine how theo- 
ries are employed within social scientific inquiry, and to 
relate them to epistemological issues of concern to philos- 
ophers. 

In Chapter II have analyzed theories in the social sci- 
ences as causal schematic expressions, or classes of such 





expressions. A causal schematic expression is one that 
contains at least one schematic letter and some interpreted 
predicates or logical constants. It results in a lawlike 
statement when its schematic letters are replaced by inter- 
preted predicates; at least some scientists believe it to be 
a sketch of the future laws of the discipline. I distinguish 
four types of such expressions: constituent, mathematical, 
logical, and multi-schematic. Examples of each are 
given, 

When closed, such schematic expressions can be em- 
ployed for explanatory purposes. A closure of a constitu- 
ent causal schematic expression is a well formulated law- 
like sentence which results when the schematic letters of 
the expression are dropped and are not replaced by inter- 
preted predicates. In Chapter II I discuss the role of such 
closures, especially when supplemented by subsidiary hy- 
potheses, and introduce six criteria for the acceptibility of 
closures, Closures that satisfy these criteria are re- 
ferred to as virtual laws. Loosely speaking, a virtual law 
is a lawlike sentence which has both negative and positive 
support, with more of the latter than the former. 

Chapters III and IV contain an analysis of the structural 
differences of the various social sciences in light of the 
terminology introduced. This examination reveals some 
disciplines, for example, sociology, as consisting primarily 
of schematic expressions; others, for example, that branch 
of psychology known as learning theory, of causal sche- 
matic expressions and virtual laws. Economics, especially 
demand theory, is seen as a set of interconnected virtual 
laws. 

This dissertation also attempts to show the role of 
causal schematic expressions in the natural sciences, and 
the relevance of these expressions for analyzing such 
methodological questions as ‘Is psychology the basic social 
science?’; ‘Are there historical laws?’; and ‘Can atti- 
tudes be justified?’ 250 pages. $3.25. Mic 57-4850 
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A GENERAL-RELATIVISTIC APPROACH 
TO SHORT-RANGE FORCES 


(Publication No. 23,708) 


Henri Amar, Ph.D. 
The Ohio State University, 1952 


A gravitational origin of the nucleon-nucleon attraction 
has been early rejected because the Newtonian attraction 
is far too small (by a factor 10-38) to account for the 
proton-neutron interaction as measured in the deuteron. 
This rejection is based on the assumption that Newton’s 
law is valid within the nuclear range. Newton’s law was 
also assumed to hold accurately at large distances until 
General Relativity invalidated this assumption. General 
Relativity has dealt so far exclusively with macroscopic 
and cosmological problems. It is based on a Riemannian 





study of space-time properties, and there is nothing in its 
applicability to large-scale phenomena only. The disser- 
tation attempts to investigate its potentialities in dealing 
with atomic-nuclear phenomena. 

Experiment shows that spin magnetic moment and 
charge are properties of elementary particles, as in- 
trinsic as the mass, although discovered much later. 
The gravitational field of a charge had already been 
shown by General Relativity to be as important as that 
of a mass within the nuclear range. After a critical 
survey of General Relativity, and a brief study of the 
Gravitational field of a magnet, a modified Gravitation 
law is proposed, and the line element for a centrally 
symmetric field is derived. The new line element leads 
to a gravitational interaction equivalent to Newton’s and 
Schwarzschild’s in the range of validity of the latter. 
Butthe new “Scalar” interaction becomes extremely 
large in the nuclear range, large enough to approximate 
the binding energy of the deuteron. Applied to the field 
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of a magnet, this method could also account for the 
“vector” or spin-spin interaction between nucleons. 
46 pages. $2.00. Mic 57-4851 


Abstract published by special arrangement with The 
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THEORY OF ULTRAVIOLET ABSORPTION 
EDGE IN IONIC CRYSTALS 


(Publication No, 24,843) 


Joseph Brown, Ph.D. 
Temple University, 1957 


The theoretical basis for the shape of the absorption 
edge curve in ionic crystals is investigated. The actual 
curve is characterized by a long tail at low values of the 
absorption coefficient, and this tail is especially prominent 
in the silver halides, One would ordinarily expect that in 
a perfect crystal a sharp cut-off in the curve would exist 
at a frequency where the energy of the absorbed photon 
was equal to the minimum difference in energy levels be- 
tween the first excited state and the top of the valence 
band, The fact that no such sharp cut-off exists is attribu- 
ted to the phenomena accompanying the motion of an elec- 
tron or hole through a polar crystal lattice. 

The first of the phenomena considered is one in which 
the electron releases virtual phonons and undergoes a de- 
crease in energy dependent upon the number of phonons 
thus released. The electron-phonon combination is re- 
ferred to as a polaron, A probability distribution for the 
number of phonons in the cloud around the electron is 
utilized which assumes that the probability of a phonon 
being released is independent of the number of phonons 
previously released by the electron. The hole in the val- 
ence band is similarly treated except that the hole will 
absorb phonons in contrast to the electron which emits 
phonons. The effect of the polaron makes possible the 
transition of an electron from a higher energy level than 
the top of the valence band to a lower level than the bot- 
tom of the conduction band. This decrease in gap energy 
will then accommodate photons of lower frequency and 
thus explains the deviation from the sharp absorption curve 
cut-off which would otherwise occur. 

The second phenomena is the band broadening resulting 
from the uncertainty in hole or electron energy level due 
to the high collision frequency between the electron and 
the lattice phonons. A Gaussian distribution is assumed 
for the electron energy level which is fitted to the half 
breadth computed by Radkowsky, and which is centered 
about the unmodified E-K curve, 

The effect of the broadening is similar to the energy 
lowering occasioned by the electron emission of the phonon 
cloud, in that the gap energy is reduced and photons of 
lower energy can be absorbed. 

The effect of increase in temperature is to increase 
the average number of phonons emitted by the electron 
and absorbed by the hole, and to increase the frequency of 


collisions between electron or hole with the lattice phonons. 


This results in a further lowering of the average energy 
gap and a shift in the absorption curve to higher wave- 


lengths. 





In order to quantitatively describe the absorption proc- 


ess, various simplifying assumptions were made. The 


crystal electrons were assumed to possess spherical sym- 
metry in momentum space, Idealized E-K diagrams were 
then utilized for the energy bands in which the curvature 
of the E-K lines were characterized by an electronic mass. 
Also, free electron and hole wave functions were utilized. 
An expression for the absorption coefficient was then de- 
rived on a semi-classical basis by use of perturbation 
theory. The effects of polaron and band broadening were 
then entered into the equationfor the absorption coefficient. 

The theory is applied to absorption by silver chloride 
and it was found that the computed absorption curves com- 
pared favorably with the experimental curves by Gilleo 
and Moser and Urbach from- 0°K to room temperature. 

91 pages. $2.00. Mic 57-4852 


ANNIHILATION RADIATION IN IONIC CRYSTALS 
(Publication No. 23,027) 


Rodolfo Castillo-Bahena, Ph.D. 
The University of Texas, 1957 


Supervisor: Dr. Walter E,. Millet 


The angular correlation of annihilation radiation has 
been measured in several ionic crystals, vis., LiF, NaCl, 
KCl, KBr and KI, | 

The apparatus used in previous measurements of this 
type employed collimators in the form of rectangular slits. 
The coincidence counting rate obtained with this type of 
apparatus represents the distribution in the p, -component 
of momentum of the pair of gamma rays. In the apparatus 
described in this paper one of the collimators has the 
form of a circular slit and the other one consists of a cir- 
cular hole. The coincidence counting rate obtained at dif- 
ferent angles gives the distribution in the ppy-component 
(cylindrical coordinates) of momentum of the pair of 
gamma rays. The description of the apparatus, the calcu- 
lation of the resolution curves, the procedure used for the 
correction of the data due to the finite resolution of the 
apparatus and the relation between the data obtained and 
the momentum distribution of the pair of gamma rays are 
included in this paper. 

The momentum distribution obtained for the ionic 
crystals studied show two components. To account for 
these two components we assume the positron is first 
thermalized and then bound to the negative or halogen ion, 
The annihilation then takes place with one of the electrons 
of the halogen ion, The positron is assumed to be in an 
s-state and there will be 2 s and 6 p-electrons readily 
available for annihilation. Assuming that the annihilation 
properties are the same as for the isolated negative ion, 
the probability that the two gamma rays carry away a 
momentum h k is proportional* to the square of the Fourier 
transform of the product of the wave function of the posi- 
tron and the wave function of the electron participating in 
the annihilation. The expression 


Ay (r - by)? Pe” id 


Pp f (cos Q) 


was used as a trial wave-function product for NaCl, where 
# specifies the angular momentum of the annihilating 
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electron. The parameters my, b¢ and Ag for the s and p- 
electrons were adjusted for best agreement with the ex- 
perimental momentum distribution. The peak of the wave- 
function product for the s and p-electrons occur at 1.3 

and 1.2 A respectively. These values are considerably 


less than the ionic radius of Huggins and Mayer. This dis- 
crepancy can be due, in part, to the repulsive Coulomb 
field of the positive ion upon the positron. 

The analysis of the data for the other crystals studied 
102 pages. $2.00. Mic 57-4853 


is not included, 


*R, A. Ferrell, Revs. Modern Phys, 28, 308 (1956), 


I. THE AVERAGE ENERGY LOSS PER 
ION PAIR IN HELIUM AND NEON. 
ll. A LOW-PRESSURE HELIUM DIFFUSION 
CHAMBER AND THE BETA SPECTRUM OF Ca”, 


(Publication No, 23,680) 


Wolfgang Justus Choyke, Ph.D. 
The Ohio State University, 1952 


For the past thirty years determinations of W (average 
energy required to produce an ion pair) have been made in 
ionization chambers and in proportional counters, None of 
these methods was completely free of wall effects, re- 
combination of ions, and empirical adjustment factors. An 


accurate knowledge of W, its spread and energy dependence, 


is of great importance in range energy and specific ioniza- 
tion measurements, 

A very direct method for measuring W used by Nielsen’ 
consists basically in counting droplet clusters in a Wilson 
cloud chamber. Photons of known energy are permitted to 
enter the chamber a short time before expansion. An 
electric field separates the positive and negative ions. In 
a photograph where both positive and negative clusters 
are clearly visible a count is made of the number of drop- 
lets in a positive cluster. 

In the present work the chamber was of the diaphragm 
type first suggested by C. T. R. Wilson in 1933. The 
source of photons was a chromium X-ray tube from which 
a known energy was selected by Bragg reflection from a 
calcite crystal. A second source of radiation was the ra- 
dioactive gas A” produced in The Ohio State University 
cyclotron by a proton bombardment of KCl. 

In helium the value obtained for W with X-rays is 
30.0 e.v. + 1.5. This is in substantial agreement with 
previous data obtained mainly with polonium alpha parti- 
cles, The data obtained by using the A” in helium was 
not as good due to continuous background and an uncer- 
tainty in the total energy associated with a full positive 
cluster. Nevertheless, an estimate was made and W for 
A” in helium is 32.4 e.v. + 3. Since the experimental 
error is quite large this value is still consistent with other 
data, 

In recent years work on diffusion cloud chambers oper- 
ating at atmospheric and greater than atmospheric pres- 
sure has made considerable progress~’***, To study rare 
electron events, however, one requires a chamber which 
operates at low pressures of either hydrogen or helium. 





Such a device was constructed® and its performance with 
electrons, protons, and alpha particles was studied, 

In an effort to determine how well quantitative meas- 
urements on beta particles could be obtained with this in- 
strument, it was decided to measure the known spectrum 
of Sr®-y™”,” *°. The chamber was placed in an electromag- 
net with a strength of about 800 gauss. Curvatures from 
879 acceptable tracks were analyzed. Assuming an al- 
lowed spectrum, a Kurie plot was obtained and compared 
with a similar plot from the spectrometer data of Jensen 
and Laslett’. In view of the poor statistics available from 
cloud chamber data, there is considerable agreement. 
Finally, isomeric Cd’** was placed into the chamber, the 
source being far too weak for a spectrometer. A 5.1 year 
activity and an endpoint of about 500 kev had been previ- 
ously reported®*”. However, more concrete evidence of 
the nature of the decay and endpoint determination was 
desirable. The source used was a palladium wire bom- 
barded with 20 m.e.v. alpha particles in The Ohio State 
University cyclotron about seven years ago. The source 
thickness prevented any determination of spectrum shape 
and thus no conjectures as to spin change during the tran- 
sition could be made. Out of 1700 photographs, 777 tracks 
were chosen for further study. A Kurie plot of this data 
gave an endpoint of 560 k.e.v. + 50. Measurements with 
two different scintillation spectrometers and an ordinary 
Geiger counter revealed no gamma activity. However, the 
source’s low activity prevents any final statement as to 
this electromagnetic radiation. It is felt that the experi- 
ment has firmly substantiated that this isomer of cadmium 
is in fact a beta emitter with an endpoint of 560 k.e.v. + 50 
k.e.v. 94 pages. $2.00. Mic 57-4854 
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LOW TEMPERATURE GALVANOMAGNETIC 
EFFECTS IN BISMUTH MONOCRYSTALS 


(Publication No, 23,492) 


Richard Allen Connell, Ph.D. 
Northwestern University, 1957 


The field and orientation dependence of the transverse 
galvanomagnetic effects in single crystals of bismuth at 
liquid helium temperatures was investigated in the range 
from 3000 to 15,000 gauss. 

Crystal rods of approximately 2 mm square cross- 
section were grown from Cerro de Pasco bismuth by 
means of a modified Schubnikow technique. Three appro- 
priately seeded crystals of this geometry were sufficient 
for the examination of the six principal crystallographic 
orientations. Spring loaded needle-points, served as elec- 
trical contacts for potential measurements. Thin strips of 
copper ribbon soldered to the ends of the crystal were 
used for current leads. 

An estimate of the effect of impurities on the galvano- 
magnetic properties of bismuth was gained by comparing 
the results of measurements made on a set of unpurified 
crystals to those obtained from a set of crystals grown 
from zone purified bismuth. Measurement of the so-called 
residual resistance, the ratio of the zero field resistance 
at 4.2°K and 0°C, provided an additional check on the qual- 
ity of the crystals. 

The low temperature Hall and magnetoresistance 
curves showed pronounced de Haas-van Alphen type oscil- 
lations, Within experimental error, the periods of these 
oscillations were the same as those observed in the mag- 
netic susceptibility, dependent only on the orientation of 
the magnetic field with respect to the crystal axes. Hall 
and magnetoresistance oscillations were in phase when the 
magnetic field was parallel to the trigonal axis, 180° out of 
phase when it was perpendicular. The phases were inde- 
pendent of current orientation. 

The monotonic portions of the low temperature Hall 
curves were found to be extremely sensitive to impurities. 
In the first set of crystals, the Hall oscillations occurred 
about an essentially zero mean value when the magnetic 
field was perpendicular to the trigonal axis. When the 
magnetic field was parallel to the trigonal axis, the Hall 
coefficient was always positive. In contrast, the Hall co- 
efficient was strongly negative for all orientations in the 
zone refined crystals. Relatively little change could be 
seen in the corresponding oscillatory terms, although 
there was some increase in amplitude with greater purity. 

Supplementary measurements at room temperature 
and liquid nitrogen temperatures were made on the zone 
purified crystals, so that the low temperature behavior of 
the Hall coefficient and magnetoresistance could be com- 
pared with that found at higher temperatures. Rather pro- 
found changes were observed. At the higher temperatures, 
the Hall curves group themselves roughly according to 
the orientation of the magnetic field with respect to the 
crystal axes. No such simple grouping can be discerned 
at the lower temperatures, where the quality of the crys- 
tals becomes the dominant feature. At room temperature 
the Hall curves were found to decrease in magnitude with 
increasing magnetic field; at 77°K they were relatively 
constant, and at 4.2°K they increased in magnitude. One 
other interesting fact noted in this work was that while the 
Hall coefficient and magnetoresistance increased by sev- 





eral orders of magnitude in going from room temperature 
to liquid helium temperatures, the ratio of the Hall field to 
the electric field parallel to the current flow was of the 
same order of magnitude for all temperature regions. 

All current theoretical treatments of the galvanomag- 
netic phenomena were found to be more or less unsatisfac- 
tory in analyzing the experimental results. The oscillatory 
terms observed at low temperatures could be interpreted 
phenomenologically by analogy with the de Haas-van Alphen 
theory for the magnetic susceptibility, but all standard ex- 
pressions for transport phenomena were invalid at these 
temperatures for the range of fields used, so that no fun- 
damental conclusions concerning the electronic structure 
of bismuth could be drawn at this time. 

81 pages. $2.00. Mic 57-4855 


DETERMINATION OF THE ADIABATIC ELASTIC 
CONSTANTS OF POTASSIUM CHLORIDE FROM 
(300°K) TO THE MELTING POINT (1043°K) 
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Frank Durrell Enck, Ph.D. 
University of Maryland, 1957 


Supervisor: Professor Ralph D. Myers 


Measurements of the adiabatic elastic constants of Po- 
tassium Chloride (KCl) have been made in the region 300°K 
to the melting point (1043°K) by a dynamical method devel- 
oped by Balamuth. Recently determined values of the spe- 
cific heat at constant pressure (Cp), obtained by Dr. 
Charles B. Cooper, have been used to calculate the iso- 
thermal values of the compressibility. The behavior of 
the elastic constants and the compressibility are com- 
pared with the theoretical predictions of Born and Furth 
and reasonable agreement is obtained. Values of the spe- 
cific heat at constant volume (Cy) have been obtained, us- 
ing values of the coefficient of thermal linear expansion 
(a) measured by Eucken and Dannohl, the above mentioned 
values of C,, and the adiabatic compressibilities. These 
values of C, indicate that there is a drop in C,, above 
700°K, but that this drop is considerably less than that 
found by Eucken and Dannohl in the case of Sodium Chlo- 
ride (NaCl). There is strong evidence that Eucken and 
Dannohl’s values of @ are systematically high at tempera- 
tures above 700°K as indicated by the author’s extrapola- 
tion of low temperature results and substantiated by the 
work of Rolfe E. Glover. In fact, if the high temperature 
values of a are discarded in favor of an extrapolation 
from low temperature results, the Dulong-Petit law is 
valid up to the melting point. 

| 66 pages. $2.00. Mic 57-4856 
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DESIGN AND ANALYSIS OF THE OPERATION 
OF A RADIATION DETECTOR 


(Publication No. 24,846) 


Mary L. Harbold, Ph.D. 
Temple University, 1957 


An instrument was designed for the purpose of detecting 
and determining the absolute magnitude of electromagnetic 
radiation in the infra-red, visible, and ultra-violet region 
of the spectrum. The radiation pressure of incident light 
was to be used as the cause of the mechanical displace- 
ment of one electrode of a capacitor. Although early tests 
indicated that radiation pressure was the cause of the re- 
sponse, later tests with a modified apparatus did not verify 
these results, The purpose of this research was to analyze 
the operation of this detector and on the basis of the ex- 
planation to find how to improve the design. 

The detector consists of a Hartley-type oscillator with 
a capacitor microphone as the capacitor in the tank cir- 
cuit. As the radiation, interrupted at a regular frequency, 
falls on the front electrode of the microphone, it causes 
the capacitance to change and thus produces a change in the 
frequency of the oscillator. This provides a frequency- 
modulation signal which can be detected by a regular FM 
receiver thus enabling the apparatus to be its own teleme- 
tering device. The oscillator is shock mounted in a glass 
container which can be evacuated to prevent interference 
from sound. 

For purposes of analysis of operation of the detector, 
various types of metal diaphragms were tried as front 
plates of the capacitor microphone. The response for each 
was tested for a range of chopping frequencies at atmos- 
pheric and at low pressures. The direction of the response 
and various secondary effects were analyzed by using a 
single pulse of 1/1800 second duration at a synchronized 
speed of 60 times per second, The results of these tests 
showed that the major cause of the response was a heating 
of the front surface by absorption of the radiation and a 
consequent expansion acting as a mechanical pulse in the 
direction toward the light source, opposite from that of a 
pressure, A later and smaller response in the direction 
away from the light resulted from a thermometric effect 
of the heated gas in front of the electrode. 

For greater flexibility, metal-coated dielectrics were 
substituted as electrodes. The effects observed were more 
complicated but again the first and largest responses 
seemed to be the result of a surface expansion. The larg- 
est response was observed for a silvered glass of several 
thousandths of an inch thickness with the silvered side in- 
side. This response was increased if the glass had an in- 
itial outward buckling and the largest effect of all was 
observed with this apparatus when the front face was 
blackened and the air in the glass container was evacuated. 
The speed of the response was ascertained by comparing 
the signal from the FM receiver with that from a photo- 
electric cell for a short-duration light source produced by 
an exploded wire. The two signals were found to be almost 
simultaneous when viewed on apparatus with a time resolu- 
tion of the order of a millisecond. 

On the basis of the detailed analysis of responses of 
many materials, suggestions for the best type of design for 
various uses were made, Lead with its low diffusivity and 
high thermal expansivity proved to be the best all-metal 
electrode. Good conductors are poorest for this use. 





Bismuth plating on the front face of glass or quartz was 
most effective as an absorber of radiation. Silver plating 
on the front face was very poor but on the back of glass 
was excellent. Lucite and mica as dielectrics were very 
poor for this use as radiation detector. Of the most flexi- 
ble dielectrics, coated mylar ribbon gave the best results. 
An additional suggestion for improvement, particularly for 
airborne uses where lightness in weight is desirable, is 
the substitution of a transistor in place of the vacuum -tube 
oscillator. 139 pages. $2.00. Mic 57-4857 


RADIATIVE CORRECTIONS TO 
ANNIHILATION OF POSITRONS 


(Publication No. 23,511) 


Isadore Harris, Ph.D. 
Northwestern University, 1957 


Supervisor: Assistant Professor Laurie Mark Brown 


The e° corrections to the two-quantum annihilation of 
the electron-positron system can be obtained by applying 
the “substitution law” to the radiative corrections to 
Compton scattering. Features requiring a certain care 
are (a) the infra-red divergence, (b) the inclusion of 
Coulomb interaction for direct annihilation at low energy, 
where the Born approximation fails, (c) the extraction of 
the singlet cross-section from a cross-section summed 
over spins, for application to the lifetime of singlet posi- 
tronium. The work of Brown and Feynman gives the 
Compton radiative corrections as the real part of a trans- 
cendental expression. To give the pair annihilation ina 
convenient form, it is necessary to perform a new separa- 
tion into real and imaginary parts. 

A rigorous treatment of the electron-positron system 
requires a recognition of its two-body relativistic charac- 
ter. Such an approach has been successfully applied to a 
discussion of the energy levels of positronium. It is found 
in the present work that the e° corrections to the lifetime 
can be consistently obtained by use of the one-particle 
kernel, This is because the Born approximation works 
satisfactorily at high energies and a non-relativistic cen- 
ter of mass treatment suffices to the desired order of ap- 
proximation at low energies. 

For direct annihilation, the infra-red divergence is 
treated in the usual manner namely by the addition of the 
low frequency part of the three quantum annihilation cross 
section. For the bound state, where selection rules show 
that such a procedure is inadequate, no infra-red diver - 
gence occurs to order e* times the uncorrected annihila- 
tion rate. The coefficient of the infra-red divergence 
term for direct annihilation is of order v*/c*, which when 
“averaged” over the momentum distribution will yield 
terms of relative order e*. Thus to show explicitly that 
the infra-red divergence does not appear in the radiative 
corrections, it would be necessary to perform a calcula- 
tion accurate to higher powers of the fine structure con- 
stant than is attempted in this work. 

The corrections diverge in the limit of zero velocity 
as 1/v, due to failure to properly treat the Coulombeffects 
It is shown that this term is identical to the result 
that one obtains by multiplying the Born result by 
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the well-known Sommerfeld factor and then expanding it in 
terms of powers of 7e*/v, keeping only the first two terms. 
Thus the Coulomb effects may properly be included to all 
orders of 7e*/v, by subtracting this term from the radia- 
tive corrections and multiplying the remainder by the Som- 
merfeld factor. 

By writing the spin-averaged cross section as an aver- 
age over singlet an triplet states, the radiative corrections 
to the lifetime of the singlet ground state of positronium is 
obtained. The result is a .589 percent increase in the life- 
time. 70 pages. $2.00. Mic 57-4858 


THE RELATION BETWEEN SOLAR 
RADIATION EFFECTS IN THE LOWER 
IONOSPHERE AND CHANGES IN PHASE 

PATH OF LONG RADIO WAVES 


(Publication No. 24,018) 


Robert Edgar Houston, Jr., Ph.D. 
The Pennsylvania State University, 1957 


A program of continuous recording of changes in phase 
height of radio waves reflected from the ionosphere was 
instituted in January 1955. This thesis presents the re- 
sults of the program and the theoretical development of a 
model which satisfactorily explains the experimental ob- 
servations. 

Receiving instrumentation, designed specifically for 
determining the change in phase of a 75 kc/s vertically 
incident wave reflected from the lower ionosphere relative 


to the phase of the transmitted wave, is described in detail. 


Taken in its entirety, the apparatus acts as a radio inter- 
ferometer and recorder, 

Iilustrations of the various types of records obtained 
are shown and, where enough daily records are available, 
the monthly average of the change in phase height of the 
main E-layer reflection is given. 

Modification of the Chapman theory to include the ef- 
fects of variable scale height, variable recombination, and 
the dissociation of molecular oxygen are combined with 
the effects of radiation in several wavelength ranges to 
give the electron density distribution. The particular ra- 
diations considered are Lyman alpha, Lyman beta, the 
Lyman continuum, and x-radiation. All computations are 
based on physical processes as they are understood at 
present, The resulting model is compared with experi- 
mental observations of 75 kc/s phase and group heights, 
critical frequency measurements, height of maximum 
ionization, and 16 kc/s oblique incidence results. 

Also included is a determination of the recombination 
coefficient by means of sudden ionospheric disturbance, 
S.I.D., records. A method is pointed out which combines 
the results of solar flare records with an electron density 
model, to yield more exact information about the physical 
processes occurring during a solar flare. 

It is concluded that the proposed model is rather good 
in most respects, but that complete information about the 
formation of the D-layer is lacking. More experimental 
information on radiation in the 100-1000A range is needed 
to be certain this gives no significant contribution to the 
ionization at the lower altitudes. 

Recommendations for future study are made. 

170 pages. $2.25. Mic 57-4859 





APPARATUS AND TECHNIQUES 
RELATED TO USE OF THE WILSON 
CLOUD CHAMBER —- RESULTS ON 
THE DECAY OF V PARTICLES 


(Publication No. 24,557) 


Richard William Huggett, Jr., Ph.D. 
Indiana University, 1957 


Chapters I, II, and II deal primarily with apparatus re- 
lated to use of the Wilson cloud chamber. Chapter I briefly 
describes a versatile setup for testing various aspects of 
cloud chamber operation and photography. In Chapter II, 
the design of a stereoscopic viewing microscope for drop- 
let counting is discussed in three parts: relevant princi- 
ples of stereoscopy, design considerations, and construc- 
tion. Chapter III describes the construction and utilization 
of rather elaborate apparatus used for the stereoscopic 
reprojection of cloud chamber track photographs. 

In Chapter IV is outlined a detailed calculation con- 
cerned with the explicit power series expansion of track 
images on the film. The purpose of these calculations was 
to determine the effect of the third and fourth degree terms 
of this expansion on the results of the least squares analy- 
sis normally used at the Indiana laboratory. The calcula- 
tions show that for all the events analyzed at this labora- 
tory, this correction to radii of curvature is negligible and 
that for most events, the correction to angles is negligible 
also. 

Chapter V is concerned with a series of experiments 
related to cloud chamber droplet photography. Since cloud 
chamber tracks are subject to variability, it is not desir- 
able to photograph actual tracks when making an extended 
series of comparison tests. Hence,.for these tests, an 
imitation track was constructed. Using this imitation 
track, the purely optical images formed by various photo- 
graphic objectives were studied, Then, under controlled 
conditions, the effect of exposure, emulsion, and lack of 
focus on photographic image size was investigated. In ad- 
dition, a survey was made using sixty-seven emulsion- 
developer combinations in an attempt to attain a high de- 
gree of droplet image resolution. Approximately eighty 
imitation track photographs were obtained using different 
emulsions, developers, and development times. Photomi- 
crographs were taken of these photographs and compared. 
The results indicate that the theoretical limiting size of 
the Airy diffraction disk can be reproducibly attained under 
working experimental conditions. It was found that the de- 
veloper plays a relatively minor role in determining drop- 
let image resolution. The comparatively large difference 
of photographic image resolution obtained using two differ - 
ent photographic objectives indicates that it may be profit- 
able to investigate further the dependence of photographic 
image resolution on the particular photographic objective 
used, 

Chapter VI contains a brief summary of the author’s 
work, already published, on the properties of the new un- 
stable particles. Included are brief discussions and tabu- 
lations of basic data and decay parameters for A°, 0°, 
anomalous V°, and V decay events observed in the (mag- 
netic) Indiana rectangular cloud chamber. The chapter 
concludes with a brief discussion and tabulation of the basic 
data and decay parameters for seven slow 71-p decay 
events observed in this chamber. The weighted mean value 
of the muon momentum in the pion rest system was found 
from these events to be 29.4 + 0.7 Mev/c. The good 
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agreement of this value with the accepted value of 29.80 + 
0.04 Mev/c indicates that the cloud chamber data analysis 
carried out at this laboratory is probably free from sys- 
tematic errors. 

The Appendix deals with the reproducibility of the 
measurement of the displacement of a cloud chamber track 
image from a reference line. From track photographs 
taken at the Indiana laboratory, the variance of the distri- 
bution of such measurements was found to be 5.4+ 0.3 
microns. 213 pages. $2.80. Mic 57-4860 


METHODS OF TREATMENT OF 
APPROXIMATELY RELATIVISTIC EQUATIONS 


(Publication No. 22,954) 


Melvin Klerer, Ph.D. 
New York University, 1954 


Adviser: Robert D. Hatcher 


A modified Breit equation for two particles, with anom- 
alous moments, is considered. The Foldy-Wouthuysen 
method is used to reduce the equation to a Pauli form. The 
procedure of replacing the normal spin operators 3 by 
uo, where pis the actual magnetic moment in units of 
Bohr (or nuclear) magnetons, in the “Normal” Breit equa- 
tion is considered and shown to be inconsistent with cer- 
tain terms resulting from the modified Breit equation. 
Applications are made to the fine structure and hyperfine 
structure of hydrogen where corrections for the finite 
mass and magnetic moment of the proton are directly in- 
troduced from the two body equation. Good agreement is 
obtained with experimental results by the use of certain 
phenomenological terms. We discuss the applications of 
certain terms previously neglected in applications of the 
“normal” Breit equation. We also discuss certain difficul- 
ties that arise in applying an approximately relativistic 
one body equation, that appears in the literature, to hyper- 
fine structure. We give an alternate method that may be 
used, We have also shown that the Foldy-Wouthuysen 
method leads to essentially the same results as the method 
of reduction to “large” components. 

, 113 pages. $2.00. Mic 57-4861 


THE ADHESIVE AND COHESIVE PROPERTIES 
OF ICE WHEN USED AS AN ADHESIVE 
BETWEEN SOLID SURFACES 


(Publication No. 24,797) 


Joseph V. Laukonis, Ph.D. 
University of Cincinnati, 1957 


This work starts with the measurement of the strength 
of ice when that ice acts as an adhesive binding parallel 
metal flats. The flats are the ends of two similar circular 
cylinders (3/8 in. diameter) which are axially aligned. 
Such a system constitutes a metal-ice-metal “butt joint.” 
The butt joints are stressed at a uniform rate until they 
fail in tension and a tabulation of such failure stresses 





forms the bulk of the experimental data included in this 
report. Data samples are given for the metals steel, cop- 
per, and aluminum, under a variety of experimental con- 
trols. 

The usual metal-ice-metal butt joint fails in a plane 
which lies within the ice. Thus, the data taken for these 
“usual” systems can be interpreted to represent the 
cohesive-strength behavior of ice. However, the adhesive- 
strength behavior of ice is of great interest and an impor- 
tant consideration in this work is the creation of a solid- 
ice-solid butt joint which will consistently fail in a 
solid-ice interface rather than in the ice. A brief outline 
of the experimental method which was followed in making 
the transition from cohesion to adhesion is given below. 

First, consistently and significantly stronger ice was 
produced allowing the interfacial area to be subjected to 
larger stresses. Second, the nature of the interface was 
changed, The metal surfaces were covered with micro- 
scopic monomolecular films of organic fatty acid to reduce 
their surface free energy. The systems, filmed metal-_ 
stronger ice-filmed metal, continued to fail within the ice. 
Next the metal surfaces were covered with thin macroscopic 
films of materials which might be expected to have rela- 
tively little adhesion to ice. In general such attempts were 
not successful, however, one system was found which failed 
in adhesion. This system, a polyethylene -ice-polyethylene 
butt joint, when stressed, consistently failed in the 
polyethylene-ice interface. The strength of this interface 
was found to be surprisingly large. Thus, for a butt joint 
of 3/8 in. dia. the maximum interfacial tensile strength is 
about 1000 psi. 

The foregoing briefly summarizes the experimental 
work done in connection with this thesis. In tabulating the 
experimental data the tensile force at failure is divided by 
the cross sectional area of the butt joint and the quotient 
is termed the “failure stress.” This procedure is univer- 
sal even though the failure stress so derived is generally 
not the peak stress experienced by area increments within 
the system. Thus, the stress is not generally distributed 
uniformly within butt joints which are subjected to tension. 
The cause of such non-uniformities and the stress system 
in general are subjects of detailed consideration in this 
thesis. Such considerations involve: (1) problems which 
have been completely solved in the classical literature of 
elasticity, (2) a problem which has been approximately 
solved by relaxation methods, and (3) a complete but for- 
mal solution of the generalization of the latter problem to 
three dimensions and this work. 

117 pages. $2.00. Mic 57-4862 


THE STATISTICS OF THE ISING FERROMAGNET 
(Publication No, 21,918) 


Alfred Dave Levitas, Ph.D. 
Syracuse University, 1957 


In 1925 Ising proposed a model of ferromagnetism 
which attracted considerable attention in the ensuing years. 
This model assumes that a permanent dipole is situated at 
each site of a lattice, that the dipoles are capable only of 
parallel or anti-parallel relative orientation, and that the 
energy of the system depends on the relative orientation of 
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pairs of dipoles and on the orientation of the dipoles rela- 
tive to an external field. | 

In two and three dimensions this system has a Curie 
point: that is to say there is a temperature below which 
spontaneous order appears. The occurrence of a critical 
temperature is one of the principal reasons for the atten- 
tion that this model has attracted. The Ising model is pos- 
sibly the simplest system which exhibits the subtle second 
order phase transitions characteristic of some strongly 
cooperating systems, 

The two dimensional Ising ferromagnet was treated ex- 
actly by Lars Onsoger in 1944, The history of the problem 
seems to indicate that Onsoger’s treatment cannot be ex- 
tended successfully to three dimensions, and many investi- 
gators have thus been led to consider approximate treat- 
ments. 

Bethe contributed an analysis, developed and applied by 
Pieirles and Weiss, which consists in singling out a central 
dipole and its shell of nearest neighbors, writing down a 
cluster distribution function with the ad hoc assumption 
that the effect of the lattice on the cluster is to create an 
effective field acting only on the shell dipoles, and then 
doing the statistics of the cluster exactly. 

A conceptually different point of view is displayed by 
the work of Berlin and Kac. No cluster is singled out. The 
partition sum of the entire lattice is evaluated, but in an 
approximate manner. The approximation consists in en- 
larging, in a particular way, the portion of phase space 
accessible to the system. To say it another way, certain 
of the constraints on configurations of the system and re- 
laxed and made less severe. With this relaxation the sys- 
tem becomes more tractable and its partition sum may be 
evaluated, 

In the present work the viewpoint of Bethe-Pieirls- 
Weiss and that of Berlin and Kac is synthesized and in 
some respects generalized, As in the Bethe-Pieirls-Weiss 
treatment expectation values are calculated from a cluster 
distribution function treated exactly. Unlike the Bethe- 
Pieirls-Weiss method, the cluster distribution function is 
not written down ad hoc, It is obtained by actually per- 
forming the sum over the states of all dipoles save the di- 
poles of the cluster. However, this sum is performed in 
an approximate manner and this approximate manner con- 
Sists in using the treatment of Berlin and Kac. Thus the 
treatment of Berlin and Kac is used in a less sensitive 
manner, It is used not to evaluate the total partition sum, 
but only to approximate the effect of the lattice on the 
cluster, 

In general it may be asserted that while many approxi- 
mate treatments of the Ising model problem may be applied 
to other strongly cooperating systems, these treatments 
are usually very inaccurate, On the other hand, the exact 
methods that exist are of restricted applicability. It is 
hoped that the methods of this work will have wide validity 
and reasonable accuracy. 100 pages. $2.00. Mic 57-4863 





SEMICONDUCTING PROPERTIES OF 
Mg2Si SINGLE CRYSTALS 


(Publication No. 23,164) 


Robert Gemmill Morris, Ph.D. 
Iowa State College, 1957 
Supervisor: Professor G. C. Danielson 

Single crystals of the semiconducting compound Mg2Si 
were obtained from melts of stoichiometric proportions of 
the constituents. Samples were prepared in graphite cru- 
cibles with spectrographically-pure graphite liners under 
a protective atmosphere. Melting and freezing were each 
accomplished in approximately one hour, the freezing 
after a 25°C/cm temperature gradient had been established 
in the melt. Cooling to room temperature was at the slow 
rate of 50°C/hour. Crystals obtained in this way were n-type; 
p-type crystals were obtained by addition to the melt of 0.02- 
0.2 per cent by weight silver or copper. Carrier concentra- 
tions in the saturation region were as low as 8(10)'*cm-* for n- 
type and 4(10)'7cm™3 for p-type samples. X-ray analysis con- 
firmed the antifluorite structure and gave the lattice constant 
6.354 A. The antifluorite structure appears stable against de- 
parture from stoichiometry since high-purity samples were 
obtained directly from the melt without additional purification. 

Electrical resistivity 9 and Hall coefficient R were 
measured for five n-type and two p-type samples from 
77°-1000°K by means of conventional dc methods. Plots of 
log (R/p ) vs. log T showed slopes in the intrinsic range of 
-2.2 to -2.9 depending on the sample. Values of Hall mo- 
bility (R/p) at 300°K were as high as 406 cm*/volt-sec for 

n-type and 56.5 cm*/volt-sec for p-type material. 

Electron and hole mobilities between 180°K and 430°K 
were determined. At 300°K the value for the purest n-type 
sample was 352 cm7/volt-sec and for the purer p-type 
sample, 59 cm*/volt-sec. Temperature dependence for the 
hole mobility and for (R/P) for p-type material was be- 
tween T* and T~*/* in the temperature range 200°-400°K. 

The ratio of electron mobility to hole mobility was 
found to be five. 

The energy gap in Mg2Si was calculated from the 
slopes of least-square straight-line fits to the curves log 
(RT? *) vs 1/T in the intrinsic region. The average value 
for this energy gap was 0.78 ev. 

Electron mobility was calculated over the temperature 
range 77°-1000 °K for one sample. The Debye temperature 
of Mgz2Si was estimated to be approximately 400°K. 
Optical-mode lattice-vibration scattering alone appeared 
to be an unlikely mechanism to explain a mobility temper- 
ature dependence T 7” in any material above the Debye 
temperature. The electron mobility in the temperature 
range 77°-400°K could be accounted for by a combination 
of optical-mode scattering and ionized-impurity scattering. 
The mobility in the temperature range 400°-1000°K could 
be approximated with a combination of either optical-mode 
or acoustical-mode scattering with electron-hole scatter- 
ing, but in a manner inconsistent with the explanation ad- 
vanced for the mobility in the 77°-400°K range. The ex- 
planation for the temperature range 77°-400°K implies a 
dielectric constant of approximately 20 and is favored 
over either of the high-temperature explanations, which 
imply the dielectric constant is nearer three, 

152 pages. $2.00. Mic 57-4864 
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THE EFFECT OF PRESSURE AND 
TEMPERATURE ON THE INTRINSIC 
OPTICAL ABSORPTION OF 
GERMANIUM, SILICON, TELLURIUM 


(Publication No, 23,621) 


Leo J. Neuringer, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Professor P. H. Miller, Jr. 


Measurements have been made of the effect of hydro- 
static pressure upon the intrinsic optical absorption of 
germanium, silicon and tellurium in the range 1-2000 at- 
mospheres. Also, the temperature variation of the absorp- 
tion edge has been measured for silicon and tellurium in 
the range 90°K < T < 420°K. The most recent version of 
the Bardeen, Blatt, Hall formula for the absorption coeffi- 
cient has been applied in a careful and complete analysis 
of the experimental results of germanium. For this mate- 
rial the energy gap increases at a rate of 8.1 x 10 ° 
ev/atm., this value being more than 60 percent larger than 
the result obtained from the conductivity measurements. 
In silicon the pressure coefficient of the energy gap is 
-2 x10 ° ev/atm. in agreement with the result of War- 
schauer, Paul, Brooks, The average temperature coeffi- 
cient of the energy gap is -4.5x 10 * ev/*K. For tellurium 
both energy gaps have an average temperature coefficient 
of -4x 10 ° ev/atm. It appears that, at least initially, 

Ey. the energy gap corresponding to light polarized per- 
pendicular to the C-axis of the crystal decreases more 
rapidly with pressure than E,, in general agreement with 
_ the calculations of Reitz. The pressure coefficient of E,, 
varies non-linearly with pressure, being less for the 
higher pressure. The results for tellurium are E,, (P) = 
Eg. (1) - (2.8x 10 ° ev/atm) P for 1 < P < 425 atmos- 
pheres and E,y (P) = Egy (1) - (1.8x10° ev/atm) P for 
1< P < 1095 atmospheres. In addition the thermal dilation 
and electron-lattice interaction terms are deduced from 
the measured values of the temperature and pressure co- 
efficients of each of the materials studied. | 

100 pages. $2.00. Mic 57-4865 


SEMICONDUCTING PROPERTIES OF 
Mg2Ge SINGLE CRYSTALS 


(Publication No. 23,165) 


Robert Daniel Redin, Ph.D. 
Iowa State College, 1957 


Supervisor: Professor G,. C, Danielson 


Hall effect and electrical resistivity measurements 
have been made on single crystals of Mg2Ge as a function 
of impurity content and temperature. The single crystals 
were obtained from melts of the constituents which had 
been frozen in a temperature gradient and then cooled from 
the melting point of the compound (1115°C) to room tem- 
perature at 50°C/hr. The heating and cooling were done in 
closed graphite crucibles and in an argon atmosphere. The 
electrical measurements were made by standard dc meth- 
ods on samples approximately 1 mm by 1 mm by 6 mm 
over the temperature range 77°K to 1000°K. 





Undoped samples were n-type. The highest purity sam- 
ple had a saturation Hall coefficient of -2300 cm*/coulomb 
and a room-temperature resistivity of 10 ohm-cm. By an 
analysis of the low-temperature Hall effect data donor 
levels were located approximately 0.04 ev and 0.08 ev be- 
low the conduction band. The donor impurities were not 
identified. Silver-doped crystals were p-type and had im - 
purity concentrations roughly proportional to the amount 
of added silver. There appeared to be at least two acceptor 
levels but it was not possible to determine their energies. 

Room -temperature Hall mobilities were observed to be 
280 cm? /volt-sec for electrons and 110 cm*/volt-sec for 
holes. The hole mobility observed in the extrinsic region 
(120°K to 350°K) of the highest purity: p-type sample and 
the mobility difference observed in the intrinsic region 
(350°K to 700°K) of the n-type samples varied with temper - 
ature as T *°. The mobility difference was found to in- 
crease faster than T ** above 700°K. The effect of scat- 
tering by optical modes of the lattice vibrations on the 
electron mobility was investigated. A reasonable fit to the 
data below 300°K could be made for an assumed Debye 
temperature of 200°K. However effects due to impurities 
made the results doubtful. It did not seem to be possible 
to explain the temperature dependence above 300°K by any 
reasonable combination of scattering mechanisms. 

The width of the energy gap at absolute zero was ob- 
tained from the temperature dependence of the Hall coeffi- 
cient (R) and the resistivity (p) in the intrinsic region. 
The determination from the Hall effect data (slope of a 
plot of log(RTY *) vs 1/T) was only valid if the mobility 
ratio was constant. Since this requirement did not appear 
to be met above 700°K, the slope was determined for the 
data below 700°K. For the determination from the resis - 
tivity data (slope of a plot of log(pT 7 2) vs 1/T), it was 
assumed that the sum of the mobilities varied with tem- 
perature as T *°°. This assumption appeared to be valid 
to very nearly 1000°K. The average value obtained for the 
energy gap from the analysis of three n-type samples and 
one p-type sample was 0.69 + 0.01 ev. This same analysis 
gave for the product of the electron concentration (n) and 
the hole concentration (p), np = 2.12(10)**T* exp(-7980/T). 
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DIFFUSION OF THE ELEMENTS OF THE 
IB AND IIB SUB-GROUPS IN SILVER 


(Publication No. 24,851) 


Anton Sawatzky, Ph.D. 
Temple University, 1957 


In an attempt to determine the effect of atomic radius 
on diffusion, the diffusion of copper, gold, zinc, and mer- 
cury in single crystals of silver was investigated. Diffu- 
sion coefficients in the temperature range from 640°C to 
950°C were obtained by diffusing radioactive tracers of 
the solute metal into the silver. The solute distribution 
was then determined by the use of a sectioning technique. 
This experimental procedure led to the following results: 
1.23e *%°YRT cm*/sec for copper in silver, 
0.26e **5°°YRT cm?/sec for gold in silver, 
0.54e 44%YRT cm?/sec for zinc in silver, and 
0.079e ***°YRT cm?/sec for mercury in silver. 
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The above experimental data were compared with 
Zener’s theory, Lazarus’ theory, and Swalin’s theory. 
Data obtained by Tomizuka and Slifkin were included in 
this comparison. The agreement between experiment and 
the first two theories was considered good, while the agree- 
ment between experiment and Swalin’s theory was fair. It 
was found that the activation energy depended neither on 
the atomic nor the ionic radius but was a function of the 
valence of the solute ion as predicted by the Lazarus the- 
ory. The experimentally obtained frequency factors agreed 
with those given by Lazarus’ theory with the exception of 
gold diffusing in silver. Here the experimental value was 
only half of the predicted value. The explanation may be 
found in the fact that the gold ion (radius 1.37A) is the only 
solute ion studied which is larger than the silver ion 
(radius 1.224). 

A possible explanation of the non-dependence of activa- 
tion energy on ionic radius may be seen from the following 
argument. Assume that the forces acting on a diffusing ion 
are due only to coulomb potentials and closed-shell poten- 
tials. One may then show by simple geometric considera- 
tions that, in the systems investigated, the closed-shell 
forces acting on the ion are negligible as it passes into a 
neighboring vacancy. That is, in the theory postulated here, 
transit occurs only when thermal vibration of the neighbor - 
ing atoms has produced a relatively large passageway for 
the diffusing ion. However, closed-shell interactions for 
an atom not in transit are not negligible and are thought to 
produce the small value of the frequency factor encountered 
in the case of gold diffusing in silver. 
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APPROXIMATE ELASTIC SPECTRUM 
OF B-AuZn FROM TEMPERATURE 
DIFFUSE SCATTERING OF X-RAYS 


(Publication No. 24,852) 


Milton Schwartz, Ph.D. 
Temple University, 1957 


The temperature diffuse scattering of x-rays from a 
large single crystal of the alloy B-AuZn has been meas- 
ured at room temperature. Intensities were measured 
over various regions of reciprocal space using balanced 
filter techniques with a Geiger counter diffractometer and 
crystal monochromatised CuKg radiation. Equal intensity 
contour curves have been plotted for regions in the (hOl), 
and (Okl) planes of the reciprocal lattice, and these plots 
agree qualitatively with those of other workers. The theo- 
ries of James and Laval were employed to analyze the data 
associated with the symmetry axes. These theories relate 
the scattered x-ray intensity at any point in reciprocal 
space to the frequency of vibration of a plane thermal wave, 
which is one of the very large number of waves which are 
used to describe the motions of the oscillating atoms. The 
second order temperature diffuse scattering for B-AuZn 
was evaluated, in part, from the elastic constants of the 
crystallographically similar structures B-CuZn and 8-AuCd, 
and from preliminary results obtained from the measured 
x-ray intensities. From these preliminary results and 
from the theory of the linear diatomic chain, an assumed 
optical frequency distribution was determined for both the 





transverse and longitudinal modes of vibration. The atomic 
amplitude ratios were assumed to have the same form as 
those for the linear diatomic chain. and were determined 
from space-averaged wave vectors. The contributions of 
the acoustical and optical modes to the second order scat- 
tering were evaluated separately by making simple yet 
reasonable assumptions about the energies, velocities, and 
frequencies of the modes of vibration. For mathematical 
facility, the actual Brillouin zones were replaced by 
spheres of the same volume. Corrections were introduced 
to compensate for the change of the shape of the zones. 

The total second order temperature diffuse scattering was 
no more than 20 per cent of the first order scattering. 
Third and higher order scattering terms were assumed to 
be negligible. The Debye temperatures, and hence the 
mean square atomic displacements, of the gold and zinc 
atoms in the alloy were obtained from integrated intensi- 
ties of Bragg reflections. The Debye temperatures of gold 
and zinc in the alloy are 159° K and 229° K respectively. 
They are somewhat lower than accepted values for the pure © 
metal, The root mean square atomic displacement of the 
gold atoms (0,094 A) is smaller than that for the zinc 
atoms (0.113 R), agreeing with our physical understanding 
of coupled vibrations. Also, average Debye temperatures 


_ for the alloy were determined experimentally. Assuming 


a simple average mass gives a temperature of 190° K and 
twice the reduced mass gives a temperature of 219° K. 
These temperatures were compared to those determined 
from the mathematics presented by Passaglia and Love, 
assuming the additivity of specific heats. By using the 
Debye temperatures for the pure metals and also the pre- 
viously determined x-ray Debye temperatures in the alloy, 
the resulting averages are 208° K and 182° K respectively. 
The intensity of the first order .emperature diffuse scat- 
tering was used to determine the frequencies of thermal 
oscillation as a function of the wave vectors associated 
with the symmetry axes. From these frequency curves, 
phase velocity dispersion curves were calculated. The 
velocities at infinite wave length were then used to deter- 
mine approximate elastic constants. An approximate fre- 
quency spectrum was obtained. A method to separate the 
acoustical and optical contributions experimentally is sug- 
gested. The end results of this investigation agree rather 
closely with those obtained by Cole for AgCl. 
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THE VISIBLE RADIATION FROM™ 
HELIUM IN A STRONG SHOCK WAVE 


(Publication No. 24,426) 
Glenn Emmett Seay, Ph.D. 
The University of Oklahoma, 1957 


Major Professor: Richard G, Fowler 


Temperatures of about 20,000°K with ion densities 
ranging from about 10°” to 10° cm °* have been produced 
in helium by means of shocks, Helium was used because 
of its relatively simple structure, but this choice elimi- 
nated usual shock methods because of the high sound speed 
and high ionization potential. Shock waves having sufficient 
strength and planarity were obtained by reflection against 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





3060 PHYSICS 





a glass plate of initially strong shocks produced by high 
explosives. Equilibrium calculations based on smear cam- 
era velocities of accurately plane shocks were used to de- 
termine the state of the gas behind the reflected shock 
wave. 

The light emitted consisted of a continuum.on which 
were superimposed some shifted and broadened lines of 
the normal helium spectrum and some shifted and broad- 
ened forbidden lines. This light was recorded both on 
time-integrated and time-resolved spectrograms. The 
time-resolved spectrograms showed evidence of a meas- 
urable relaxation time at the shock front, but no evidence 
of significant radiative cooling of the gas behind the shock. 

Experimental data on line profiles and shifts compared 
favorably with those predicted theoretically on the basis of 
a slowly varying field due to the ions combined with the 
collision effects of the electrons. In addition, it was nec- 
essary to consider self-absorption broadening to explain 
the observed shape of the strong line at 5876 A. 

Wave lengths and intensities of two forbidden lines were 
also found to be predictable in terms of the ion density, 
electron density, and temperature. 

It was demonstrated that a quantitative description of 
the behavior of the helium states with principal quantum 
numbers 2, 3, and 4 requires consideration of the effects 
of electron collisions as well as of the fields contributed 
by ions when the gas is at temperatures around 20,000°K 
and when ion and electron densities are 10°’ to 10*° cm *, 
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QUANTUM EFFICIENCY MEASUREMENTS ON 
SEVERAL PHOSPHORS UNDER EXCITATION 
IN THE EXTREME ULTRAVIOLET 


(Publication No, 22,639) 


Donald Harlan Thurnau, Ph.D. 
University of Colorado, 1956 


Supervisor: Associate Professor William A. Rense 


Published information on the luminescence behavior of 
phosphors under excitation by ultraviolet radiation in the 
wavelength range below 1800 Angstroms is very scarce. 
Below 1000 Angstroms, quantitative data are almost en- 
tirely lacking. Yet this entire excitant wavelength region 
is of importance in the study of excitation and absorption 
mechanisms in inorganic phosphors. In view of this situa- 
tion, measurements of the relative quantum efficiencies of 
several phosphors were undertaken with the vacuum spec- 
trographic equipment described by Curtis in his Ph.D. dis- 
sertation in 1953. Investigations of emission spectra of 
phosphors under vacuum ultraviolet excitation are also 
wholly lacking in the literature, Therefore, the objectives 
of the present work included an examination of the visible 
radiation spectra of several phosphors. The necessary 
low-resolution spectrometer was constructed. A prism, 
two lenses, an RCA 121 multiplier phototube and a mech- 
anism for remote control scanning of the visible spectrum 
were the essential components. This spectrometer was 
designed to be carried on the traveling stage which sweeps 
the ultraviolet spectrum by its motion along the Rowland 
circle in the vacuum spectrograph. Data obtained with 





this instrument on three inorganic phosphors under excita- 
tion in the extreme ultraviolet proved to be in agreement 
with the prediction of the band theory model that the emis- 
sion spectrum of a phosphor should be independent of the 
excitant photon energy. Emission spectra obtained on two 
supposedly different phosphors furnished convincing evi- 
dence that these phosphors are similar in composition, 

Two sources of ultraviolet radiation were used: a con- 
tinuous electrical discharge in hydrogen at low pressure, 
the useful range of which extended from 1026 to about 1640 
Angstroms; and an 8 kilovolt condensed spark discharge in 
air at low pressure, covering a range from about 275 to 
1715 Angstroms. The brevity of the radiation pulse from 
the spark source as compared with the much longer time 
constants for rise and decay of phosphorescence in most 
phosphors limited the use of this source. 

Since equipment was not available to measure the abso- 
lute intensities of pulsed ultraviolet radiation, sodium sa- 
licylate was used as a reference phosphor. Its quantum 
efficiency has been established to be uniform over a range 
extending from 3000 to 500 Angstroms. Thus, the results 
of the present research have been computed in terms of 
quantum efficiency relative to sodium salicylate. 

The three phosphors on which data were obtainable only 
with the hydrogen source exhibit the characteristic decline 
in quantum efficiency with decreasing wavelength above 
1000 Angstroms. These were CaSiO;:Mn:Pb, CaMg(SiOs)z: 
Ti and 3Cas(PO,4)2-Ca(Cl,F)2:Mn:Sb. These are the first 
data of this kind to be reported on these particular phos- 
phors. Three other inorganic phosphors, CaWQ,:Ph, 
Mg2WO; :[W] and Zns(PO,)2:Mn, exhibit phenomenal in- 
creases in their quantum efficiencies at wavelengths below 
1000 Angstroms. Such an increase in efficiency has been 
believed to occur somewhere in this wavelength range, but 
the inception of this increase has not previously been re- 
ported for even one phosphor. The theoretical basis for 
the rise in quantum efficiency is that, at these excitant 
photon energies, it should be possible to produce internal 
photoelectrons of sufficient energy to excite at least one 
more electron in the phosphor crystal, thus yielding more 
than one luminescence photon for each of many absorbed 
excitant photons. 

The results of this work point the way toward several 
promising investigations in the extreme ultraviolet: 

(1) the measurement of photoconduction and luminescence 
to detect the possible creation of ionizing photoelectrons, 
(2) the extension of the present work to other phosphors 
and (3) the obtention of phosphor absorption spectra. 
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DIFFRACTION FROM MONOMOLECULAR LAYERS 
(Publication No. 22,642) 


Walter Vali, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Frank C. Walz 


An investigation into the structure of molecules, atoms 
and nuclei requires a knowledge of the radiation emitted, 
scattered or absorbed by them. A change of state of a 
molecule, an atom or a nucleus is manifested by radiation. 
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From the changes of the state, one deduces the structure, 
Therefore, the goal is to measure the energy of the radia- 
tion as accurately as possible and so be able to deduce the 
finest details about the interactions of the elementary par- 
ticles on the molecules, atoms or nuclei. 

One of the commonly occurring events is the emission 
of photons. The energy of the photons can be measured 
very accurately if the wavelength is in the infrared, visible 
and part of the ultraviolet region. The accuracy, however, 
decreases as the wavelength decreases. To measure the 
wavelength of very short x-rays and Y-radiation, one usu- 
ally resorts to indirect methods, such as measuring the 
energy of the photo-electrons instead of the wavelength. 

The main purpose of this research was to extend the 
direct measurement of the wavelength by diffraction- 
grating method, as far as possible. To measure shorter 
wavelength with a diffraction grating, the grating constant 
has to be smaller. The ultimate limit of the distance be- 
tween the lines on the surface of the diffraction grating is 
the distance between the atoms in a solid. Since the sur- 
face has to be smooth, it is not possible to use a cleaved 
surface of a crystal. Instead, a monomolecular layer of a 
long-chained organic compound, deposited on the surface 
of an optical flat, was used. The distance between the rows 
of molecules of this almost two-dimensional solid, is about 
9) A. Thus, for the short wavelength radiation, the disper - 
sion was increased by several orders of magnitude, The 
resolving power was proportionately increased. 

The research was primarily concerned with the detec- 
tion of the tungsten K lines. Because of the low intensities 
of the source, the results show only small increases of in- 
tensities at the predicted positions. 
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THREE PROBLEMS IN ELECTRICAL 
DISCHARGE THROUGH GASES 


(Publication No, 22,956) 


Irving Lessin, Ph.D. 
New York University, 1954 


Adviser: Professor L. H. Fisher 


I, Formative time lag measurements of uniform field 
spark breakdown as a function of percent overvoltage were 
carried out in hydrogen, Four plate separations consist- 
ing of 0.5, 1.0, 1.5 and 2.0 centimeters were used and for 
each plate separation four runs were made at pressures 
ranging from 200 to about 700 millimeters of mercury. 
The percent overvoltages varied from ten percent to as 
close to breakdown as the equipment permitted, about 0.01 
percent, 

It was found that the formative time lag in hydrogen de- 
creases from the order of ten microseconds at very low 
overvoltages to a fraction of a microsecond at about five 
percent overvoltage. Also, the time lags are independent 
of pressure, for a fixed electrode separation, and increase 





with increasing electrode separation. The formative time 
lags are unaffected when the ultraviolet illumination is 
varied by a factor of 40. The experiment indicates the ex- 
istence of a Townsend buildup preceding breakdown at 
low overvoltages. From the good agreement obtained be- 
tween the measured time lags and the time lags predicted 
from the Kachickas-Fisher theory, the predominant sec- 
ondary mechanism in hydrogen for spark breakdown is 
identified as a photoelectric effect at the cathode. 

II, Prebreakdown currents were measured as the volt- 
age across a plane parallel gap was raised in air, nitrogen, 
argon and hydrogen near atmospheric pressure to see if 
the observed curves can be explained by the available data 
on the first Townsend coefficient. Three to five different 
ultraviolet illuminations were used to reveal the presence 
of space charge effects. In air, nitrogen and argon the 
measured amplifications were greater than those calculated, 
but in hydrogen same agreement was obtained. In air no 
space charge effects were found with currents as large as 
10°’ amperes, but a Y of 3.9x 10 ° at a value of E/p of 
about 38 was inferred. In nitrogen a combination of sec- 
Ondary multiplication and space charge distortion is indi- 
cated, with the latter present at currents of the order of 
10 “ amperes. In argon very marked space charge dis- 
tortion was present at all voltages and at all ultraviolet 
illuminations, The measured amplifications in argon were 
about 10° just below breakdown, in contrast to the pre- 
dicted 1.4, These prebreakdown current vs, voltage meas - 
urements are taken to support the existence of a secondary 
mechanism in a high pressure spark, 

Ill, The effect of cathode material on the formative 
time lag in air was looked for by replacing the brass cath- 
ode generally used by a gold plated cathode. The results 
indicate that the gold plated cathode decreases the time lag 
by perhaps 50 percent at percent overvoltages less than 
one percent. This conclusion is weakened, however, be- 
cause the effect of sparking on the gold plated cathode is 
not known, 86 pages. $2.00. Mic 57-4872 


THE IMAGING PROPERTIES OF 
CROSSED MAGNETIC QUADRIPOLES 


(Publication No. 24,773) 


Elias Reisman, Ph.D. 
Cornell University, 1957 


An electron optical bench was built to investigate the 
imaging properties of quadripole lenses. Three axially 
symmetric lenses used in combination with the quadripoles 
also provided a standard of comparison for quadripole lens 
behavior. 

The strength of a single quadripole lens section was 
found to be in good agreement with the calculated value if 
the effects of the fringing field were included. This was 
most simply done by ascribing an effective length, L', to 
the lens in place of the true length, L, where L' = L +1,14r, 
“r” being the radius of the lens bore. The expression 
proved satisfactory for lenses with bores ranging from 2.5 
mm, to 1 cm. in radius, 

The behavior of a crossed magnetic quadripole projec- 
tor lens was investigated for a variety of energizing cur- 
rents. It was found that for specific ranges of the current, 
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I, and values of the spacing, “d”, between the two quadripole 
sections, the lenses produced images free from first order 
distortion and astigmatism. It was thus possible to obtain 
a projector lens with a focal length of 2 mm. for 40 KV 
electrons, using pole pieces 7.5 cm. long with bores of 2 
cm, and magnetizations of 30 ampere turns. There was 
good agreement between the measured magnification of the 
quadripole projector lens and that predicted by calculation 
if L' was again used for the length of the lens. The condi- 
tion relating the lens current, I, to the value of d needed to 
achieve first order axially symmetric behavior is experi- 
mentally verified. The condition that must be satisfied is: 


2 
cot OL + coth OL 


The quadripole lens was found to possess third order 
aberrations comparable to that of high quality axially sym - 
metric lenses, The distortions in the quadripole projector 
lens were measured and found to have magnitudes in agree- 
ment with the theoretical values. Calculations indicate that 
the expressions for the third order aberrations can be made 
to include two adjustable parameters arising from the use 
of compensating slugs. Experimental attempts to measure 
the effects of these slugs on the distortion constants were 
inconclusive. 

The quadripole projector lens provides a means of 
strongly focusing charged particles. For electrons, they 
can be used with very large bores at magnetizations less 
than that of similarly behaving small bore axially symmet- 
ric lenses, The resulting image can be made comparable 
in quality to that attained with good axially symmetric 
lenses. For heavy charged particles the quadripoles can 
be used to achieve short focal lengths that are unattainable 
with axially symmetric systems. 
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THE CURRENT DISTRIBUTION IN 
MAGNETICALLY FOCUSED 
MODULATED ELECTRON BEAMS 


(Publication No. 23,223) 


Donald Kersey Winslow, Ph.D. 
Stanford University, 1957 


Many theoretical investigations have been made of the 
effects of velocity modulation on electron beams. Few at- 
tempts, however, have been made to evaluate these theoret- 
ical predictions by experiment. In this investigation the 
distribution of d-c and r-f current was measured in a cy- 
lindrical electron beam modulated by a cavity with gridless 
gaps. The results of these measurements, presented 
graphically, are compared with theoretical results, where 
such theory exists, and with extensions of the theory de- 
scribed in this paper. 

The basic beam parameters and geometry were based 
on standard klystron design procedures, altered only as 
the requirements of the experiment dictated. The device 
designed and constructed for this work can be used for a 
number of related experiments. The work presently un- 
dertaken, however, is limited to the determination of the 
current distributions in a modulated beam as a function of 
drift distance and radial position. Although the device 





resembles a two-cavity klystron, it differs in two important 
respects from the usual klystron construction: (1) the 

drift distance between the input and output cavities is con- 
tinuously variable; and (2) the output cavity, with an iris 

(a metal plate with a small hole) attached, can traverse the 
beam cross-section such that the d-c and r-f current can 
be measured as a function of radial position for any se- 
lected drift distance. 

Measurements were performed on a 10 kv beam of mi- 
croperveance one at 2800 Mc to determine the d-c and r-f 
current as a function of drift distance and radial position 
on beams with Brillouin focusing field strength Bo . with 
1.5 Bo . and with 2.0 Bo. Graphs of the experimental and 
theoretical ratios of r-f to d-c current are presented for 
different values of a (the ratio of the r-f voltage at the 
input gap to the d-c beam voltage) for the total beam under 
Brillouin-flow conditions. Similar experimental results 
are presented for beams with increased focusing fields of 
1.5 and 2.0 Bp. Results of measurements performed with 
the iris are presented graphically: these include the map- 
ping of the d-c and r-f current in the beam for a selected 
range of drift distances and for different values of a. The 
results show that the iris method of sampling the current 
in the beam is reliable and accurate. The results for 
small-signal conditions on a Brillouin-flow beam show 
good agreement between theoretical calculations and the 
experimentally determined values for the total r-f current 
(without iris) as a function of drift distance. The measure- 
ments of the radial distribution of the r-f current show, for 
the same beam and modulation, that the r-f current is 
largely confined to the beam periphery. Detailed radial 
measurements of the d-c and r-f currents show good agree- 
ment with calculated values if, as predicted by theory, the 
r-f modulation on the Brillouin-flow beam is represented 
as sinusoidal scallops on a beam of constant (volume) 
charge density. Additional experiments show that if the 
focusing field is increased to 1.5 or 2.0 Bo . the r-f cur- 
rent is no longer confined to the beam periphery but is 
more uniformly distributed over the beam cross-section. 
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INFLUENCE OF THE FINITE NUCLEAR 
CHARGE DISTRIBUTION ON THE 
INTERNAL CONVERSION PROCESS 


(Publication No, 24,552) 


Paul Joseph Cressman, Ph.D. 
Indiana University, 1957 


The K, Ly, Ly, Ly; internal conversion coefficients 
have been measured for the 208 kev. transition in Au” 
using a shaped-field beta-ray spectrometer, standard 
Nal(T1) scintillation equipment and a permanent field beta- 
ray spectrograph. A comparison method was employed 
using the pure E2, 158 kev. transition as the standard. 

The following values were obtained = .704 t .056, 
= 112 = .017, anny = .0223 + .0033, 2b = .00645 ¢ 
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.00097. Assuming that no correction is needed to Rose’s 
value for 8; (Lyz1), the corrections to B: (K), 81 (L,) and 

Pr (Lyy) are .744 * “O71, .752 * “15, 1.03 * 7 

respectively and the fraction of the E2 admixture, r, is 
115 7. These results are in agreement with the theo- 
retical predictions of Sliv. The energies obtained for the 
three transitions are 49.7 kev., 158.3 kev. and 208.1 kev. 
The 208 kev. M shell conversion coefficient was found to 
be .0414 which is .642 times smaller than the recently cal- 
culated unscreened values. Similarly, the theoretical un- 
screened 158 kev. M shell coefficient must be multiplied 
by .595 for the L/M ratio to agree with the experimental 
value, The 158 kev. K: L: Lyy: Lyyz: M: Myy: Myyz: Nexperi- 
mental values are 1: 1.67: .97; .701: .443: .269: .174: 120. 
The 208 kev. K: L: Lr Ly: Lig: M: Nexperimental values 
arel: .195: .156: .031: .0089: .0574: .0115. The estimated 
total transition ratios, 1°°/77°77™ are 18.6: 3.9: 1. 

The decay scheme of Au” is similar to that of Au’” in 
that two levels are excited in the decay, giving rise to three 
transitions, one a pure E2 crossover (129.4 kev.), one a 
Ml + E2 mixture (98.5 kev.) and one a weak low energy 
pure Ml transition (30.8 kev.). However, the 129.4 kev. 
pure E2 is much weaker than the corresponding 158.3 kev. 
pure E2 transition in Au’, Also Au’ decays by electron 
capture, which gives rise to a large X-ray peak making 
accurate gamma-ray measurements extremely difficult. 
So a comparison method as used in Au’””’ was not feasible. 
Instead, the / subshell to M,; subshell ratios were meas - 
ured by a permanent field spectrograph for the 98.5 kev., 
M1+E2 transition (the strongest of the three). An analy- 
sis was made using these and the theoretical L,/My ratios 
from Rose’s tables. The screening correction needed to 
make the 158.3 kev. L/M ratio in Au’”’ agree with the the- 
oretical value was used to correct the M, shell conversion 
coefficient used here. Values of 3.98, .412 and .132 were 
obtained for the L,;, Ly; and Ly; to M; ratios respectively. 
Assuming no correction is necessary to the M, and Ly; 
subshells for finite nuclear size effects, the L; and Ly; 
subshell corrections are f,; = .82 = .1, fL,, = .73 t .2 and 
the mixing ratio is .0137 t .0028. Accurate measurements 
could not be made on the low energy 98.5 kev. K conver- 
sion line (20.4 kev.). The estimated total transition inten- 
sities are [°°/I'”/I™ = 3.6: .112: 1. The value of 3.6 for 
the I°°/I* ratio indicates that the 30.8 kev. transition is 
above the 98.5 kev. Contrary to the results of recent 
Coulomb excitation experiments. The Auger transition in- 
tensity ratio 


KUyby1 


KUinlir 2.25 





was also measured, 

Recent experiments indicated a pure M1 transition in 
the decay of W*® and a mixed M1+ E2 transition in W. 
However, no such transition was found in W*™ while any 
in W*™ were too weak for accurate measurements. 
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MODES OF DE-EXCITATION OF 
MU-MESIC ATOMS 


(Publication No. 24,757) 


Thomas Brennock Day, Ph.D. 
Cornell University, 1957 


Two pieces of experimental information are taken as 
the starting point to be explained by this investigation. 
They are: the anomalously low yield of mu-mesonic X- 
rays in the low-Z material; and the saturation of the ca- 
talysis of the P-D reaction by muons as the deuterium 
concentration is increased. 

The usual process of competition with the radiative 
de-excitation of an isolated mu-mesic atom is the normal 
Auger effect. Several other types of Auger effect in iso- 
lated mesic atoms are considered. None of them has a 
transition rate large enough to explain the low X-ray yield. 

The restriction to isolated atoms is dropped, and two 
other Auger processes are considered. One, called the 
Auger-scatter process, consists in the excited mesic 
atom’s scattering by another atom, during which scatter - 
ing, the meson jumps to a lower atomic level in the mov- 
ing atom, and the IS electron of the stationary atom is 
removed to the continuum. The other, called the Auger- 
exchange process, consists in the excited mesic atom’s 
scattering by another atom, during which scattering, the 
meson jumps to a lower atomic level in the stationary 
atom, and the IS electron of the stationary atom is re- 
moved to the continuum. 

Both of these last two processes are found to have 
transition rates of the required order of magnitude (i.e. 
several orders of magnitude larger than the normal Auger 
effect) and of the required variation with atomic number 
(i.e. roughly independent of atomic number for low-Z 
elements) to explain the X-ray yield data. Moreover, the 
same type of meson exchange process is shown by Jack- 
son (Jackson, 1957) to be sufficient to explain the nuclear 
catalysis saturation. 

It is concluded that we cannot restrict our attention to 
the mu-meson interactions in isolated atoms, but must 
allow the mesic atom to interact with its neighboring 
atoms in the condensed state. 

53 pages. $2.00. Mic 57-4876 


ANGULAR DISTRIBUTIONS OF TWO PROTON 
GROUPS FROM THE REACTION Na’ (d,p)Na™ 
OBTAINED WITH A DOUBLE-FOCUSSING 
MAGNETIC SPECTROMETER 


(Publication No. 23,726) 
Charles Edward Dickerman, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor James A, Jacobs 


A double-focussing magnetic spectrometer with a cen- 
tral radius of sixteen inches has been constructed. The 
spectrometer and its associated equipment are discussed, 
and their characteristics described. 

The spectrometer has been used, in conjunction with 
the State University of Iowa Van de Graaff accelerator, to 
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obtain the angular distributions of two proton groups from 
the reaction Na**(d,p)Na™. The data for the group leading 
to the 0.564 Mev. level of Na™ has been analyzed by the 
Butler theory. This level is formed by capture of a neu- 
tron with zero orbital angular momentum, and is therefore 
assigned spin 1+ or 2+. The other group, leading to the 
0.472 Mev. level of Na™, appears to result principally 
from formation of compound nuclear levels in Mg’; no 
spin assignments are made for this level. 

In addition, the angular distribution of one group of 
alpha particles from the reaction Na**(d,a)Ne~ , separated 
from the proton groups by pulse height analysis is also 
given. 147 pages. $2.00. Mic 57-4877 


FIELD THEORY OF DEUTERON 
EXCHANGE CURRENTS 


(Publication No. 24,760) 


Lee Marshall Frantz, Ph.D. 
Cornell University, 1957 


The influence of pion exchange currents on the cross 
section for capture of thermal neutrons by protons 
(N+P+>D +) is investigated field theoretically. This 
is motivated by the fact that the experimentally observed 
cross section is somewhat higher than that predicted by 
the non-field theoretic analysis, which treats the process 
as a magnetic dipole transition involving only the static 
magnetic moments of the neutron and proton. The Chew 
model is used for the pion-nucleon interaction,’ and per- 
turbation and corresponding renormalization techniques 
are developed for treating a system containing two nu- 
cleons. It is demonstrated that for low energy systems 
there is a definite relation between the two nucleon wave 
function and the state vector in Fock space, which should 
properly be used to describe the system. Specifically, the 
wave function is shown to be the configuration space weight- 
ing function for the projection of the state vector onto the 
meson vacuum, The entire state vector can be written 
formally in terms of the vacuum projection so that once 
the wave function is known, the state vector is in principle 
known. Using Gartenhaus’ deuteron wave function’ , which 
is shown to be appropriate to Chew theory, the capture 
cross section is calculated in Born approximation with re- 
spect to the electromagnetic field interaction, and to second 
order in the renormalized pion-nucleon coupling constant. 
The contribution of the exchange currents is found to be 
too small and of the wrong sign to account for the dis- 
crepancy. 83 pages. $2.00. Mic 57-4878 


1, G. F. Chew, Phys. Rev. 94, 1748, 1755 (1954). 
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DAY-NIGHT INTENSITIES OF HEAVY 
NUCLEI AND THE STAR-PRODUCING 
COMPONENT IN THE COSMIC 
RADIATION AT HIGH ALTITUDES 


(Publication No. 23,771) 


Raymond F. Missert, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor James A. Van Allen 


A series of high altitude balloon studies carried out in 
the period from 1954 to 1956 have yielded information of 
good statistical significance relating to the anisotropy of 
the heavy primary cosmic ray nuclei and of the star- 
producing component over a day-night interval. 

A fast pulse-ionization chamber was employed to give 
heavy primary counting rates of approximately 3600 heavy 
nuclei/hour at an atmospheric depth of 12 g/cm*. The 
chamber detected nuclei with charge Z 2 6, whose rigidi- 
ties were'<~ 1.5 Bv. A small number of low-rigidity pri- 
mary alpha particles were also detected, of the order of 
700/hour. Star-events in the chamber wall and gas con- 
tributed an additional 2600 counts/hour to the counting 
rate. | 

The star-event detector, a geiger-tube array sur- 
rounded by local star-producing material, and insensitive 
to the heavy primary component, yielded counting rates of 
7000 star-events/hour. 

Three flights covering periods at altitude of 25-1/2, 
8-1/2 and 22-1/2 hours gave useful time data, Flight dates 
were August 6-7, 2954, Sept. 24, 1955 and June 2-3, 1956 
respectively. 

No large-scale anisotropy was found in either the heavy 
primary or the star-producing radiation intensity. In par- 
ticular, on the August 1954 flight, the data are consistent 
with no heavy primary diurnal variation greater than 10%; 
on the June 1956 flight this upper limit has been reduced 
to the order of 5%. 

Further, there is no evidence of solar impact zone ef- 
fects about the 0900 hour zone for the three flights, for 
either the heavy nuclei or the star-producing radiation. 

Finally, there is no evidence for an increase in the 
heavy primary counting rates in the period 0400 hours to 
0600 hours, on the flight of June 2-3, 1956, such as would 
be expected from the modulation effect of a solar magnetic 
moment of sufficient size to explain the low rigidity cut- 
off observed in the cosmic ray number -rigidity spectrum. 

114 pages. $2.00. Mic 57-4879 


1-TYPE DOUBLING IN LINEAR 
TRIATOMIC MOLECULES 


(Publication No. 24,038) 


Jack Nevin Shearer, Ph.D. 
The Pennsylvania State University, 1957 


This thesis deals with infrared absorption spectra 
studies of 1-type doubling in linear triatomic molecules. 
Although investigations in the microwave region furnish 
more accurate values of doubling constants than can be 
obtained from infrared work, there are two reasons why 
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infrared research is important. First, the microwave in- 
vestigations are restricted to molecules having a perma- 
nent dipole moment, but no such restriction applies to the 
infrared. Second, only states of the form Ovz20 are popu- 
lated enough to be observable in microwave experiments, 
while 7 states in which both parallel modes are excited 
can be studied by infrared methods. This latter restric- 
tion is particularly important since the theory of 1-type 
doubling has been confirmed almost completely by micro- 
wave experiments. Therefore, the purpose of this thesis 
is to examine 1-doubling in combination levels, and hence 
to test the applicability of the theory to these levels. This 
purpose was realized by measuring doublet separations in 
nine 7-7 bands of N2O and three of HCN in the region 
1.0u-2.4y, 

The spectrometer used in this investigation was a mod- 
ified version of the ten meter double-pass instrument de- 
scribed by Rank, Shull, Bennett, and Wiggins. The modifi- 
cations included the use of an achromatic scanning device, 
a plane mirror to double-pass the plane grating, and an 
order separating prism. It has been shown that this spec- 
trometer is capable of resolving 0,023 cm™* at 4000 cm °. 
Doublet separations weré measured by recording the indi- 
vidual doublets with the scanning device while the grating 
was stationary. The only doublets used were those which 
were well removed from overlapping cold band lines, and 
which were resolved to a depth of at least half the maxi- 
mum component intensity. The doubling constants were 
obtained from the measurements by using least-squares to 
fit them to the equation 


Av = (q' + q") m + (q' - q")(m? - 1) - 4um’*. 


It was found that in general the upper state doubling 
constants so obtained were significantly different from the 
values predicted by the theory. It is believed that this is 


due to a Coriolis coupling of the parallel modes with both 


the rotation and the perpendicular mode. If true, this | 
means that the doubling constant, instead of depending upon 
Only vz, should be a function of all three vibrational quan- 
tum numbers, On the basis of the interactions in a classi- 
cal model of a molecule one is led to an empirical equation 
of the form 


q = Qi (vi + 1) + Qo(v2 +1) + Qs(vs + 1) 


for this functional relationship. When the constants Q; are 
evaluated from the experimental data one obtains for N2O, 
in units of 10 * cm™*; Q, = 1.40, Q2 = 3.40, and Qs = -0.19. 
For HCN, in units of 10 * cm *; Q, = 0.17, Q2 = 3.61, and 
Qs; = 0.10. These constants, together with the empirical 
equation, predict within experimental error all known 
doubling constants of N2O and HCN with two exceptions. 
The cause of these two discrepancies is not known, although 
there is some reason to believe that a rotational perturba- 
tion may be responsible for one of them. 

68 pages. $2.00. Mic 57-4880 





QUANTUM EFFECTS IN THE EXCHANGE 
OF ENERGY BETWEEN FREE ELECTRONS 
AND RADIO FREQUENCY FIELDS 


(Publication No. 23,866) 


Carl Shulman, Ph.D. 
Princeton University, 1957 


The quantum nature of the exchange of energy between 
free electrons and electromagnetic fields implies a dis- 
persion in energy exchange which the classical theory can- 
not predict. In systems where this exchange can be con- 
sidered as a sequence of independent events, it is expected 
that the dispersion in the number of photons exchanged 
would be proportional to the mean number exchanged dur- 
ing any interaction interval, This suggests that the quan- 
tum dispersion might be observed in the presence of a 
strong electric field under the circumstance wherein the 
mean number of emissions equals the mean number of ab- 
sorptions, so that the mean energy exchanged is zero. 

This report describes an experiment in which a high 
velocity electron beam, whose energy distribution is Max- 
wellian of width kT, is sent through a strong oscillating 
electric field such that the standard deviation arising from 
quantum processes is of order‘kT, while the mean energy 
exchanged is held small by adjusting the interaction time 
to an integral number of cycles. The beam temperature 
due to quantum effects is observed by a retarding field 
measurement on the beam emerging from the interaction 
space. Classical effects are separated out from quantum 
effects by their dependence on even powers of the electric 
field strength. Estimates of Planck’s constant from the 
measurement are found to be within 70 percent of the ac- 
cepted value. 129 pages. $2.00. Mic 57-4999 


IONIZATION YIELDS FOR FISSION FRAGMENTS 
(Publication No. 24,618) 


Nyle Gene Utterback, Ph.D. 
Iowa State College, 1957 


Supervisor: Charles L. Hammer 


The ratio of the ionization produced in stopping a fis- 
sion fragment to the ionization produced in stopping an 
alpha particle, R, has been measured in the gases helium, 
argon, and a helium plus 0.25 per cent argon mixture for 
the most probable light and heavy fragments, Natural 
uranium was fissioned by fast neutrons from the D,D reac- 
tion. The alpha particles were obtained from the U*™* and 
" . 

The measurements were made with a parallel-plate 
gridded electron-collection single chamber. Saturation 
characteristics were studied in detail, and small correc- 
tions were made for pulse risetime differences and grid- 
shielding inefficiency. Gas purity and electron loss were 
checked by making absolute average energy per ion pair 
measurements for alpha particles. Values of 26.7 + 0.3 
and 41.0 + 0.4 ev per ion pair were obtained for argon and 
helium respectively. These values are in good agreement 
with those obtained in very pure gases by total ion collec- 
tion (1, 2, 3). 
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Differences in ionization defects for fission fragments (4) 
between gases are found by multiplying the differences in 
R between the gases by the alpha particle energy. The dif- 
ference in the ionization defect obtained between argon and 
helium was 2.5 + 0.6 and 3.9 + 0.5 Mev for the most prob- 
able light and heavy fragment respectively; the difference 
between helium and the helium plus argon mixture was 
1.6 + 0.3 and 1.3 + 0.5 Mev. The difference between argon 
and helium agrees with the value predicted by Knipp and 
Ling (4) on the basis of the greater importance of elastic 
atomic collisions in argon. Since adding a small amount of 
argon to helium enables the metastable helium atoms to 
produce ionization (2), the difference in defects between 
helium and the helium plus argon mixture indicates that 
proportionately more metastable atoms are produced in 
helium by fission fragments than by alpha particles. 

Arguments are given which indicate that very little ion- 
ization defect is present for fission fragments in the helium 
plus argon mixture, 
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A STUDY OF (n,p) INTERACTIONS ON 
SEVERAL MIDDLE WEIGHT ELEMENTS 


(Publication No. 23,649) 


Victor V. Verbinski, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: E, J. Winhold 


Experiments performed early in this decade indicated 
that the statistical theory of nuclear reactions accounted 
for the major features of such reactions in the intermediate 
energy range, say 10 to 50 Mev, and for target nuclei with 
well above 10 nucleons. More recent experiments, how- 
ever, have shown sizeable departures from this theory; 
departures that indicate the presence of more direct inter- 
actions. These include angular and energy distributions of 
(n,n') and (p,p') reactions and cross sections of (n,p) reac- 
tions, It appeared interesting, therefore, to determine also 
the angular and energy distributions of (n,p) reactions over 
a range of Z and to measure the cross sections independ- 
ently as a check on these departures from the statistical 
theory and perhaps to cast some light on a competing mode 
of interaction. 

The 14 Mev neutrons for the experiment were obtained 
by bombarding a target of tritium adsorbed in a zirconium 
foil with deuterons of about 250 Kev. Those neutrons that 
pass through the hole of an iron collimator are directed at 
a target in which the transmutations take place. Protons 
from these target nuclei are detected by thin CsI scintilla- 
tion counters surrounding the target but out of the neutron 





beam. An alpha counter detects those recoil alphas cor- 
responding to neutrons directed at the target, and only 
those proton-counter pulses in coincidence with an alpha 
count are accepted. This method realizes a considerable 
reduction in background counts although the background 
was still high below 5 Mev. The accepted pulses were then 
sent to a multi-channel analyzer and tape recorder where 
the pulse height and angle were recorded. 

The measurements comprised energy distributions of 
protons from Mg, Ni, Cu and Rh; angular distributions for 
these elements and for Pd; and cross sections for the (n,p) 
reactions on the above elements and on Al, Fe, Cb, Mo and 
In. 

The energy distributions for the lighter elements 
through Cu were consistent with the statistical model, al- 
though some excess of forward protons was observed. The 
forward-directed protons from Rh peaked at a much higher 
energy than is consistent with the statistical model, and 
the angular distributions of both the Rh and Pd protons 
showed a strong forward peaking; in strong disagreement 
with the statistical model prediction of isotropy but in 
agreement with direct interactions. 

Although the cross sections were in rough agreement 
with statistical calculations for elements in the Cu region, 
those measured for the heavier elements were order of 
magnitude too high. 

The departure of the spatial and spectral distributions 
as well as cross sections from the behavior predicted by 
the statistical model for (n,p) reactions, a departure that 
is most pronounced for nuclei of large nuclear charge, 
suggests that there is competition between statistical re- 
actions and those of a more direct nature. Direct interac- 
tions are expected to favor the emission of higher energy 
protons. This mode of interaction should therefore be 
relatively enhanced, as observed here, and even predomi- 
nate, in the region of large nuclear charge of target ele- 
ments where the Coulomb barrier greatly inhibits the 
emission of the lower energy protons from statistical in- 
teractions. The nature of the direct interactions cannot be 
deduced from these experiments but their contribution to 
the cross sections can be estimated from that part of the 
yield that departs from the statistical predictions. 

56 pages. $2.00. Mic 57-4882 


THE PHOTOPRODUCTION OF CHARGED 
PI MESONS FROM NUCLEI 


(Publication No, 24,777) 


John Richard Waters, Ph.D. 
Cornell University, 1957 


The Y ray beam from the Cornell synchrotron was used 
for an experimental investigation of low energy charged 7 
meson production from several complex nuclei. A cali- 
brated magnet, set at 35° to the beam line, selected mesons 
of known charge and energy and directed them onto a tele- 
scope consisting of three plastic scintillation counters and 
a water Cerenkov counter. This counter was sensitive to 
electrons but not to mesons below 80 MeV. It was used in 
anticoincidence to eliminate the electron background pro- 
duced in the target and accepted by the magnet. The 
yields of 40 and 80 MeV positive mesons and 40 MeV 
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negative mesons were observed from Be, C, Al, Ca, Cu, 
Sn, Pb, and U targets produced by 800 MeV bremsstrah- 
lung. 

The observed cross-sections for photomeson production 
could be closely represented by an equation of the form 
care =k.A where k is a constant having the values 10.2 
3.3, 4.0 and n = 2/3, 1, 1, for 80 MeV 7, 40 MeV 7", 40 
MeV 7. The units are cm*/ster/MeV/equivalent quantum/ 
nucleus, The observed -/+ ratios at 40 MeV were 
1,56 + 0.07, 1.10 + 0.06, 1.22 7 0.09, 1.00 + 0.08, 0.95 +0.08, 
1.59 + 0.20, 1.47 + 0.24, 2.08 + 0.34 for the elements in the 
order listed above. The -/+ ratio for beryllium was meas- 
ured as a function of energy and was 1.49 * 0.08 at 965 
MeV, 1.66 + 0.07 at 800 MeV, 1.59 £0.11 at 600 MeV, and 
1.65 + 0.14 at 500 MeV. An excitation curve for 80 MeV 7 
was obtained from carbon by varying the machine energy 
between 1 BeV and 310 MeV. The yield continued to rise 
almost linearly above 400 MeV with no sign of becoming 
constant. 

An attempt was made to investigate the change in the 
dependence on atomic number of the cross-sections with 
energy. An optical model analysis using previously deter- 
mined values for the mean free path for absorption did not 
fit the data at all well. An estimate was made of the con- 
tribution of multiple meson production and the inelastic 
scattering of high energy mesons to the observed counting 
rate. Both effects tended to make for a better agreement 
between the theory and experiment though there still ap- 
peared to be some discrepancy remaining. It is possible 
that these correction terms could be in error since the 
available data on multiple meson production is scarce. The 
carbon excitation curve indicates that there is a sizable 
contribution from this process to the observed counting 
rate, 63 pages. $2.00. Mic 57-4883 


ANGULAR DISTRIBUTIONS FROM DEUTERON 
BOMBARDMENT OF BERYLLIUM AND BORON 


(Publication No. 25,042) 


Benjamin Zeidman, Ph.D. 
Washington University, 1957 


Chairman: Professor John M. Fowler 


The present study had two purposes; to investigate the 
relative importance of direct or Butler’ stripping and 
“exchange” or “heavy particle stripping”*® and to investi- 


gate the controversial first excited state of B’*. Since ex- 
change stripping was expected to be favored in a (d,p) re- 
action with a target having a loosely bound proton, the 
complete angular distributions of protons from the Be’ 
(d,p)Be**’”* reaction were compared with those from pro- 
tons of the B“’(d,p)B*"*"** reactions in which the target 
proton is less tightly bound. The proton reactions were 
investigated at deuteron energies of 10. 9.2 and 8.1 Mev. 
The reaction B™ (d,n)C’* was also investigated to provide 
information at a deuteron energy of 10 Mev to go with that 
already obtained at lower energies. 

The angular distributions from the (d,p) reactions were 
analyzed in terms of Butler’ deuteron stripping theory and 
it was found that the angular distributions from the ground 





states of Be’ and B” and from the first excited state of 
Be” agree with the theoretical curves for an angular mo- 
mentum transfer of £=1. The angular distribution for 
the first excited state of B** cannot be fitted with any 
stripping curves. This indicates that deuteron stripping is 
not a major contributing mechanism in the formation of 
this state and that the tentative assignment of = 1 for the 
angular momentum transfer made by previous investiga - 
tors was not warranted. It is concluded that there is no 
evidence which is in disagreement with the spin and parity 
assignment of $- for the first excited state of B’* made on 
the basis of other methods of investigation. 

Comparison of the Be’(d,p) distributions with those 
from the B”(d,p)B” does indeed show an enhancement of 
the structure, namely an increase in the differential cross- 
section at large angles, as expected from the exchange 
stripping process. 

The angular distributions of neutrons for the reaction 
B’’ (d,n)C!” were analyzed in terms of the Bhatia-Owen 
and Madansky”* deuteron plus exchange stripping theory. 
The distribution for the ground state of Cc’ was fitted using 
4 = 1 for deuteron stripping, “= 0 for exchange stripping © 
with the ratio of the amplitudes of the two processes being 
approximately one. The angular distribution for the ex- 
cited state could be fitted with = 1 curves for deuteron 
stripping, but it was not possible to choose between “= 0 
and = 2 for exchange stripping. 

83 pages. $2.00. Mic 57-4884 
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I, THE ELECTRICAL INSTRUMENTATION 
FOR THE OPERATION AND CONTROL 
OF A BETA-RAY SPECTROMETER. 
II. APPLICATION OF THE SPECTROMETER 
TO THE INVESTIGATION OF THE BETA-SPECTRA 
OF RUBIDIUM 86 AND TUNGSTEN 185. 


(Publication No. 23,480) 


Robert C. Ziegler, Ph.D. 
The University of Buffalo, 1957 


A uniform solenoidal magnetic field beta-ray spectrom- 
eter of the type designed by Schmidt” has been con- 
structed in the University of Buffalo Physics Department. 
A general description of the main features of this instru- 
ment and a brief discussion of its theory are presented. 
The electrical aspects, including the current regulating 
circuits and detection system, are discussed in some 
detail. 

The spectrometer has been calibrated with several in- 
ternal conversion lines whose momenta are well known, 
The curves obtained from the calibration data are shown. 
The “F” line of thorium B was used for making the neces - 
sary centerline adjustments. An inverse resolution of 
0.4% at two percent transmission is indicated. 

The coincidence spectrum of rubidium 86 was investi- 
gated to check the operation of the spectrometer as an in- 
strument suitable for making beta-gamma coincidence 
measurements. The results of this investigation are 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





3068 PHYSIOLOGY 





reported. From an analysis of the total beta-spectrum of 
rubidium 86, an end-point for the high-energy transition 
has been obtained which is in agreement with those re- 
ported in the literature. The expected unique first- 
forbidden shape for this transition has been verified. 

The application of the beta-gamma coincidence system 
to a study of the decay of tungsten 185 is reported. Large 





statistical errors make it impossible to draw any definite 
conclusions. The total beta-spectrum of tungsten 185 has 
been investigated and a deviation in the Fermi Plot has 
been interpreted as evidence for a complex nuclear decay 
scheme. An end point of 429 kev has been assigned to the 
high-energy transition. 

85 pages. $2.00. Mic 57-4885 
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STUDIES OF BLOOD FLOW THROUGH THE 
EXTREMITIES OF HUMANS BEFORE AND 
AFTER VARIOUS PHYSIOLOGICAL STRESSES 


(Publication No. 23,716) 


Adelia C. Bauer, Ph.D. 
State University of Iowa, 1957 


Chairman: Assistant Professor Charles J. Imig 


Blood flow through the forearm before and after both 
rhythmic and sustained handgrip exercises of different in- 
tensities and durations performed by normal subjects be- 
tween the ages of 20 and 30 years was measured by means 
of venous occlusion plethysmography. In addition the ef- 
fects of ingestion of a meal and increased environmental 
temperature on resting blood flow were studied. Since 
blood flow was found to be increased with these stresses, 
the exercise experiments were carried out ina room ata 
temperature of 20°-25° C. with the subjects in a basal 
metabolic state, 

The variation in average resting blood flow from day to 
day was found to be greater than the spontaneous variation 
occurring over any three-minute period. Nevertheless, 
the average resting blood flow over a period of several 
months remained essentially constant. 

The maximum increases in blood flow following equiva- 
lent intensities and durations of sustained handgrip exer- 
cises and rhythmic handgrip exercises were found to be 
similar. However, the blood flow following the sustained 
handgrip exercises returned to the resting level at a faster 
rate than that following the rhythmic handgrip exercises. 

The maximum blood flow increases following these ex- 
ercises were found to be proportional to the work done 
during the rhythmic handgrip exercises or the effort ex- 
erted during the sustained handgrip exercises. 

120 pages. $2.00. Mic 57-4886 





THE RENAL RESPONSES TO TWO DIFFERENT 
STIMULI, IN RELATION TO OTHER SYSTEMS 


(Publication No. 23,718) 


Clark Martin Blatteis, Ph.D. 
State University of Iowa, 1957 


Chairman: Dr, Steven M. Horvath 


PART I: THE RENAL AND CARDIOVASCULAR EF- 
FECTS OF ANESTHETIC DOSES OF PENTO- 
BARBITAL SODIUM 


The renal and cardiovascular effects of anesthetic 
doses of pentobarbital sodium were investigated in 8 
trained, post-absorptive, female dogs. Glomerular filtra- 
tion rate, renal blood flow, and certain tubular functions 
remained unchanged during the unanesthetized and anes- 
thetized states. Except for a brief period during induction, 
the blood pressure likewise was unaffected by the anes- 
thesia. The heart rate increased significantly in the im- 
mediate post-anesthetic period, but had regained control 
levels after 30 minutes. The hematocrit was unaltered by 
the pentobarbital action. The conflicting results which 
have been reported on the influence of this anesthetic agent 
on renal and cardiovascular functions can most probably 
be attributed to the variability in experimental conditions 
employed. 


PART Il: THE RENAL, CARDIOVASCULAR AND RE- 
SPIRATORY RESPONSES AND THEIR INTER- 
RELATIONS DURING HYPOTHERMIA 


The renal circulation and its relationship to cardiovas- 
cular and respiratory functions during progressive reduc- 
tion of rectal temnperature and during a period of low, 
siable temperature was studied in 8 dogs. Hypothermia 
was induced by total immersion of the animals in an ice 
bath. The results demonstrated an exponential reduction 
of the gomerular filtration rate, renal blood flow, urine 
volume, minimal tubular excretory capacity of PAH, and 
heart rate with the fall in rectal temperature. Respiratory 
rate and oxygen consumption also fell exponentially with 
temperature, but tended to return towards control levels 
during the stable phase of reduced body temperature. The 
filtration fraction was increased upon cooling, but declined 
abruptly during the period of stabilized rectal temperature. 
The tubular reabsorption of water and the hematocrit re- 
mained unaltered during the experiments. Blood pressure 
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changes were variable, although the overall trend indicated 
a decrease upon cooling and a recovery during the stable 
period. This study suggested a direct, depressant effect of 
cold upon the kidney, accompanied by concomitant cardio- 
vascular and metabolic changes. These effects, however, 
did not appear to be functionally correlated in every case; 
rather, they were the simultaneous result of the influence 
of cold on all body tissues in accordance with van’t Hoff’s 
law. 45 pages. $2.00. Mic 57-4887 


SPECTROPHOTOF LUOROMETRIC 
DETERMINATION OF ESTROGENS IN THE 
URINE AND FECES OF COWS DURING 
DIFFERENT STAGES OF PREGNANCY 


(Publication No. 24,199) 


Tawfik Mohammed Aly El-Attar, Ph.D. 
University of Missouri, 1957 


Supervisor: Charles W. Turner 


A spectrophotofluorometric method has been developed 
to determine the total amount of estrogenic steroids ex- 
creted daily in the urine and feces of cattle. 

Twenty-four hour urine and feces samples were col- 
lected simultaneously from twenty cows of different 
breeds, ages, body weights and stages of pregnancy. 

The urine samples were hydrolyzed with sulfuric acid, 
extracted with ether, and purified with concentrated sodium 
carbonate and spdium bicarbonate solutions as described 
in the method of Brown (1955). After evaporation of ether 
extract, the residue was dissolved in toluene which was 
extracted with 1N sodium hydroxide solution to separate 
the estrogenic steroid fraction from the neutral fraction 
(Engel, 1950). The sodium hydroxide solution was adjusted 
to pH 9 and extracted with ether which was washed with 
water, 9% sodium bicarbonate solution, 2.5% sodium car- 
bonate solution and water. The ether solutions were evap- 
orated and the phenolic steroid extract was separated into 
non-ketonic and ketonic components by means of Girard’s 
reagent “T.” 

After evaporation of ether, the final residue of each 
component was dissolved in 95% ethanol and processed for 
estrogen measurement by means of fluorometric method 
of Bates and Cohen (1950). The optical density of the sam- 
ple at the fluorescence wave-length was determined and 
divided by two. This value was converted to percentage 
transmission and the observed fluorescence intensity was 
divided by the percentage transmission to obtain corrected 
value. 

The feces samples were extracted with 95% ethanol. 
This was evaporated and to the residue was added 30 ml. 
of 95% ethanol, 250 ml. of water, acidified to Congo red 
with concentrated hydrochloric acid and extracted with 
ether. Purification, fractionation and measurement of es- 
trogen are the same as in urine except for one step in 
connection with the separation of the phenolic steroid 
fraction, Instead of evaporating the ether extract com- 
pletely, it was evaporated to 100 ml. and then extracted 
with 200 ml. of 1N NaOH. 

The average total urinary and fecal estrogen excretion 
per twenty-four hours was 4.49 mg. (calculated as 





estradiol) in four cows (lst group) pregnant 91 to 109 days; 
5.56 mg. in five cows (2nd group) pregnant 120 to 170 days; 
19.11 mg. in six cows (3rd group) pregnant 185 to 234 days 
and 20.13 mg. in five cows (4th group) pregnant 248 to 273 

days. 

The total estrogen excretion varied greatly among in- 
dividual cows at almost identical stages of pregnancy. This 
individual variation increased with advanced stages of 
pregnancy. The maximum excretion of estrogen appar- 
ently did not always occur at the same time in different 
cows. 

The average daily estrogen excretion per 100 lbs. body 
weight was 417 ug. in the first group of cows, 537 ug. in 
the second group, 1380 ug. in the third group and 1427 in 
the fourth group. | 

In fourteen cows, the fecal estrogen excretion was at 
higher levels than urinary estrogen, while in six cows, 
pregnant more than six months, the urinary estrogen ex- 
ceeded the fecal estrogen. 

The major estrogen in cows’ urine and feces was the 
non-ketonic phenolic steroid (calculated as estradiol). 
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COLD ACCLIMATIZATION IN THE 
GOLDEN HAMSTER 


(Publication No. 23,730) 


Richard Lee Farrand, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor G, Edgar Folk, Jr. 


These studies were designed to determine the rate of 
cold acclimatization in golden hamsters, the magnitude of 
these changes in fully acclimatized hamsters and to com- 
pare the use of the current metabolic reference standards 
as an expression of the oxygen consumption of non-cold 
acclimatized and cold acclimatized hamsters. The rate of 
acclimatization in hamsters was determined by recording 
the daily changes in body weight, food and water consump- 
tion, oxygen consumption, organ weight, rectal temperature 
and the total body water during the first two weeks of cold 
exposure (6° C.). The magnitude of the above changes was 
determined on the fully acclimatized hamsters as were the 
changes in the body fluid compartments. Analyses of the 
relationship between oxygen consumption and each of the 
following: surface area, body weight and body fluid com- 
partments of cold acclimatized and non-cold acclimatized 
hamsters were carried out. Results indicated that golden 
hamsters acclimatize to the cold in a period of seven days 
exposure, The fully acclimatized hamsters exhibit a large 
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increase in oxygen consumption when measured under 
standard conditions at 30° C. There was an increase in 
kidney weight, a decrease in spleen and skin weights and 
the heart appears to increase in volume. There was a de- 
crease in total body water in the fully acclimatized hamster 
which seemed to be a result of the decrease in intracellu- 
lar fluid. When related to body weight or body water the 
thiosulfate volume (extracellular volume), the Evans Blue 
volume (plasma volune) and the blood volume, increased 
with cold exposure, but exhibited no change in absolute 
volume. Total body water appears to be the best method 

of expressing the oxygen consumption of the cold acclima- 
tized and non-cold acclimatized hamster. When total body 
water is not used the function of the weight expected to give 
the best results is W°®. 79 pages. $2.00. Mic 57-4889 


THE EFFECT OF ANTEMORTEM STRESS ON 
POSTMORTEM BEEF CARCASS CHARACTERISTICS 


(Publication No. 24,204) 


Harold Burdette Hedrick, Ph.D. 
University of Missouri, 1957 


Supervisor: H, D. Naumann 


The color of beef muscle is an important factor in the 
grading of beef carcasses and the acceptability of a given 
retail cut by the consumer. Under the conditions encount- 
ered in the meat industry the color of beef muscle may 
vary from a bright cherry red to a purplish black. The 
occurrence of dark cutting beef constitutes a sizeable an- 
nual loss to the processor and the producer since in most 
instances it has to be sold at a reduced price. 

The objectives of this investigation were to determine 
(1) the cause of dark cutting beef; (2) the physiological 
mechanisms involved; and (3) the preventive measures 
which can be taken to alleviate this condition. 

Sixty-three yearling Shorthorn cattle were used in this 
study. Animals were stressed by excitement and by the 
administration of hormones. Excitement was induced by 
periodic prodding with an electric “hot shot.” Adrenalin 
was administered intramuscularly or subcutaneously, and 
insulin was injected intramuscularly to produce stress. 
Hydrocortisone was administered intramuscularly to 
counteract stress induced by adrenalin. 

Muscle, liver and blood samples were analyzed for 
sugar, and urine samples for sugar and nitrogen. The pH 
of the muscle and also the color of the muscle was deter - 
mined twenty-four hours postmortem. Organoleptic stud- 
ies were made on broiled rib steaks. 

From this study it was concluded that dark cutting beef 
is produced as a result of cattle being subjected to pro- 
longed antemortem stress. Under the conditions of this 
study approximately twenty-four hours of stress were re- 
quired to sufficiently deplete the muscle glycogen of a 
normal animal to produce this condition; consequently, 
short periods of stress had no marked effects on subse- 
quent carcass characteristics. When stress such as ex- 
citement or the administration of adrenalin was prolonged 
the homeostatic mechanism for maintaining normal glyco- 
gen stores was exhausted and dark cutting carcasses re- 
sulted. 





Hydrocortisone administered prior to adrenalin had a 
beneficial effect in reducing the action of the exogenous 
adrenalin when no additional stress was imposed upon the 
animal. 

The extent of the recovery period following stress de- 
pended upon the intensity and duration of stress, The rate 
of muscle glycogen replenishment was slower than the rate 
of depletion caused by severe stress. 

No significant relationship was found between the car- 
cass pH and the subsequent organoleptic characteristics. 

The pH and dark color of muscle were closely related. 

There is general agreement between the literature re- 
lating to the cause and effect of-physiological stresses and 
the results of this study concerning the following principles: 

(a) Stress arouses the sympathetic nervous system 
which in turn stimulates the adrenals to secrete adrenalin. 
Among the physiological processes affected by adrenalin 
is the activation of phosphorylase in muscle and liver 
which causes hyperglycemia and glycosuria. 

(b) Many conditions prevail during the marketing and 
transportation of cattle that would cause dark cutting beef. 
Such factors as excitement, trauma, fatigue, and exposure 
to adverse weather arouse the sympathetic-adrenal mech- 
anism and lead to the depletion of the glycogen stores of 
the body. The intensity and duration of such conditions as 
well as the susceptibility of individual cattle to stress, will 
determine the prevalence of dark cutting carcasses. Cat- 
tle previously exposed to adverse conditions possibly build 
up a resistance against future exposure and therefore may 
be able to withstand adverse conditions encountered during 
transportation and marketing. 

(c) When an animal’s glycogen stores are diminished 
due to the increased secretion of adrenalin, corrective 
physiological mechanisms are stimulated. Glucocorticoid 
secretion is increased subsequent to the release of adrena- 
lin. This physiological process enables an animal to with- 
stand and recuperate from stress under normal conditions.. 

131 pages. $2.00. Mic 57-4890 


24-HOUR RHYTHMICITY OF ACTIVITY AND 
URINE ELIMINATION IN GOLDEN HAMSTERS 


(Publication No. 23,769) 


Mona Rosanne Meltzer, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor G, Edgar Folk, Jr.. 


The present studies completed on golden hamsters show 
this species to display clear-cut and reproducible rhythms 
for locomotor activity and physiological functions. Exam- 
ination of the rhythms of locomotor activity, voiding, vol- 
umes of urine excreted, heart rate, oxygen consumption, 
and rectal temperatures indicate that the hamster is 
strongly nocturnal, The rhythms of locomotor activity, 
voidings, and urine volumes were found to persist, although 
diluted, when the animals were maintained in continuous 
darkness, cold, or continuous darkness plus cold. The con- 
dition of cold was found to have the greatest effect in re- 
ducing the amplitude of the rhythms. Cold diuresis was 
also indicated to occur in the hamster. No interrelation- 
ship could be established for these rhythms and it was 
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postulated that they were distinct or that the influence of 
One on the other would be to a minor degree. 
93 pages. $2.00. Mic 57-4891 


SUPEROVULATION AND OVA 
TRANSPLANTATION IN THE BOVINE 


(Publication No. 21,253) 


James Robbs Nichols, Ph.D. 
University of Minnesota, 1957 


Some of the many problems associated with ova trans- 
plantation in the cow were studied. Major attention was 
devoted to superovulation experiments using purified hog 
FSH and I.H. Particular attention was directed toward 
solving some of the problems of fertilization of superovu- 
lated ova and repeated superovulations. Ovulation and 
estrus were studied in connection with follicular develop- 
ment and fertilization. 

Progesterone and diethylstilbestrol were used as auxil- 
lary treatments in an effort to bring about a stasis of the 
Ovaries making possible a more uniform response to the 
gonadotropin injections and to reduce the likelihood of an 
early corpus luteum being formed which should remove at 
least one barrier to fertilization. 

Some of the results and conclusions of 77 superovula- 
tion experiments, 36 in vivo recovery attempts, 47 in vitro 
recovery attempts, and 25 transfers of fertilized ova are 
as follows: 

Greater numbers of follicles resulted from an FSH:LH 
ration of 1:1 and 2:1 than from ratios of 1:0, 5:1, 4:1 and 
3:1, 

Progesterone injections preceding administration of 
gonadotropins seemed to aid in preventing the development 
of a corpus luteum prior to the ovulation of the majority of 
experimentally -produced follicles. The fertilization of 
superovulated ova was greatly increased by such a pro- 
cedure, 

It appeared that progesterone administration prior to 
gonadotropins aided in manifestation of heat symptoms in 
Superovulated cows. The percentage of superovulated ova 
which are fertilized may be higher in animals which dis- 
play estrus. 

As used in this study, progesterone administered prior 
to superovulation reduced the numbers of follicles devel- 
oped by approximately 15 follicles. 

Thirteen animals were repeatedly superovulated with 
Armours purified swine FSH and LH without any reduction 
in response, One animal responded to the eleventh trial 
by developing 49 follicles. It is believed, therefore, that 
under similar conditions superovulation may be repeated 
without any marked decline in follicular development. 

The addition of Armours purified swine prolactin 
seemed to aid ovulation. The actual percent of follicles 
which ovulated was 56.70 with LH alone and 75.35 with LH 
plus prolactin. 

Ova were recovered from over 90 per cent of the cows 
Slaughtered and in one-third of those animals flushed in 
vivo. 
~The size of the superovulated ovaries was not shown to 
significantly affect the recovery of ova. No negative cor- 
relation was demonstrated between number of ovulation 





points and per cent recovery. Although not conclusive, the 
results of this study suggest a possible relationship be- 
tween estrus and recovery of ova. 

Although no calves were produced as a result of these 
transfers the author is of the opinion that with further ad- 
vancements in our knowledge of the processes involved 
and improvements in techniques such a procedure may be 
utilized to successfully effect a transplant. 
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NUTRITIONAL EFFECTS OF DNA IN 
PODOPHRYA COLLINI CULTURE 


(Publication No. 23,534) 


Edward Emil Palincsar, Ph.D. 
Northwestern University, 1957 





Podophrya collini were fed homozygous killer Parame- 
cium aurelia (containing kappa particles consisting of DNA) 
and then the rate of giant formation in the suctorian popu- 
lation was determined, The results were compared to 
controls fed homozygous sensitive P. aurelia,. Based on 
the work of Lilly (1953) it was anticipated that the popula- 
tion of suctoria fed an excess of DNA would show an in- 
creased rate of giant production. No detectable difference 
in the rate appeared as compared to control populations 
fed homozygous sensitive P. aurelia. It was concluded that 
the DNA contribution by the kappa particles to the nutrition 
of the suctorians was not of sufficient magnitude to induce 
a higher rate of giant formation. 

P. collini were fed Tetrahymena pyriformis strain W 
which were pretreated in commercial DNA or DNA chemi- 
cally extracted from T. pyriformis. Pretreatment in- 
volved suspending the T. pyriformis in commercial DNA 
(1000u¢/m1. of Osterhout’s medium) for 1 hour and then 
prior to feeding to the suctoria, washing the treated Tetra- 
hymena twice in Osterhout’s by centrifugation. The di- 
phenylamine test and the Fuelgen stain were made to as- 
certain that the DNA was still intact and then the suctorians 
were fed the pretreated food ciliate before extensive di- 
gestion could occur in the vacuoles. T. pyriformis were 
pretreated in the tetrahymenal DNA (250ug./ml. of Oster- 
hout’s medium) for 1 hour, washed by centrifugation, and 
then fed to the suctorians. When the DNA sources were 
compared from a chemical viewpoint, the chemical test 
reactions were all positive and a comparison of the ultra- 
violet absorption spectra showed the two DNA sources to 
be similar. P. aurelia (sensitive) was also pretreated 
with commercial DNA and tetrahymenal DNA and fed at a 
controlled rate to the P. collini allowing feeding for 30 
minutes. In these experiments in which the food organism 
(either P. aurelia or Tetrahymena) was pretreated with 
tetrahymenal DNA or commercial DNA, there was no sig- 
nificant effect on the rate of giant production in Podophrya 
as compared to the controls. The DNA difference due to 
pretreatment is insufficient to permit a small increase in 
giant production to be detected by the precision of the ex- 
perimental procedure. 

Cultures of P. collini containing only animals of known 
consistent age were next fed controlled numbers of T. 
pyriformis or sensitive P, aurelia after these ciliates were 
pretreated for 1/2 hour with guanylic acid (100yg./ml.) or 
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8-azaguanine (1000ug/ml.). The ciliates were fed imme- 
diately after pretreatment and were washed free of the 
agents by centrifugation before feeding. Feeding was al- 
lowed to proceed for 30 minutes after which all remaining 
ciliates were removed, The suctorian culture medium 
(Osterhout’s medium plus 500 units penicillin/ml.) was 
changed daily after each feeding. The results clearly 
showed an increase in rate of giant formation following the 
guanylic acid pretreatment and a reduced rate following 
the 8-azaguanine pretreatment over a 5 day period, It is 
emphasized that these methods are designed to insure that 
the observed effects on rate of giant formation result only 
from the pretreatment agents since these are taken into 
the suctorian via the ciliate food vacuoles before they can 
modify or are modified by the ciliate metabolism. 

52 pages. $2.00. Mic 57-4893 


SOME GENETIC ASPECTS OF FERTILITY 
AND AN EXPERIMENTAL MODIFICATION 
OF THE INTRA-UTERINE ENVIRONMENT 


(Publication No. 24,209) 
V. Balakrishna Reddy, Ph.D. 
University of Missouri, 1957 


Supervisors: Dennis T. Mayer and John F, Lasley 


The genetic aspects of fertility and the physiological 
environment under which the mammalian embryo is pro- 
duced and nourished were investigated. One hundred and 
fifty gilts and ten boars were employed for this study dur- 


ing the years 1955 and 1956. In the light of the knowledge 
obtained in the first part of this investigation, a rational 
procedure for improving the intra-uterine environment by 
means of exogenous Ovarian hormones was explored. 

Distinct variations in ovulation rate, prenatal mortality, 
litter size and uterine capacity at 55 days of gestation be- 
tween families established by the sires and the dams re- 
vealing the genetic nature of the reproductive potentiali- 
ties were obtained. Also the variations in ovulation, 
mortality, litter size at 55 days of gestation and other re- 
lated reproductive phenomena between breeds of swine 
were given thorough consideration in this study and the re- 
sults obtained suggested that the physiological components 
of fertility are greatly influenced by the genetic makeup of 
the animal. This observation should be an important con- 
sideration for the future evaluation of physiological, bio- 
chemical and endocrinological investigations of the com- 
plex reproductive performances. 

Boar of normal fertility had no influence whatsoever on 
the performance of gilts mated to him, but his importance 
is manifested in his ability'to transmit his share of inher- 
itance for fertility to his daughters. An optimum second 
service at about twenty hours after the onset of estrus was 
found to lower the incidence of the prenatal mortality and 
significantly increase the embryonic survival at fifty-five 
days of gestation. Three or more services during the heat 
period served no useful purpose provided the second serv- 
ice was permitted about 20 hours after the onset of the 
estrus. 

Of all the phenotypic traits studied, the age and weight 
of the gilts at breeding were found to be more closely as- 





sociated with the reproductive performance. Evidence was 
obtained which stressed the desirability of controlled feed- 
ing and controlled gains in weight prior to breeding oper- 
ations. 

Intra-uterine migration of the fertilized ova was en- 
countered in 30.6 percent of the gilts employed in this in- 
vestigation. Twice as many fertilized ova migrated from 
the left to the right horn of the uterus as they did in the 
other direction. Morphological abnormalities of the re- 
productive tracts were of rare occurrence and hence were 
regarded as of minor importance in the evaluation of the 
factors influencing the reproductive performance. 

The total weight of all corpora per gilt was highly cor- 
related with the litter size (r = .427), with a one-gram in- 
crease in corpora weight resulting in a linear increase of 
705 viable embryos. 

Embryonic mortality was found to be the major factor 
limiting the reproductive performance. New therapeutic 
measures have been evolved which were found to create an 
optimum uterine environment for the developing embryos. 
A preliminary investigation during 1955 suggested the de- 
sirability of employing exogenous progesterone and estrone 
therapy to promote conditions conducive to lesser prenatal 
mortality and higher embryonic survival. In an endeavor 
to find the most efficient therapy, different dosages, ratios 
of progesterone to estrone and stages of gestation for the 
initiation of the treatments were tried during 1955. 

Further research during 1956 revealed that exogenous 
progesterone therapy, in the form of daily injections of 25 
mg. of progesterone plus 12.5 mcg. of estrone (2000:1) per 
gilt for ten consecutive days, beginning on the 14th day of 
gestation would provide optimum uterine environment and 
size. Optimum uterine environment and size for the maxi- 
mal embryonic viability, as ascertained by physiological, 
chemical and histological evidences, was successfully de- 
veloped. 

It may be conjectured that the experimental modifica- 
tion of the uterine environment resulted in a fuller expres- 
sion of the reproductive potentialities of an animal. 

202 pages. $2.65. Mic 57-4894 


EFFECTS OF DIETHYLSTILBESTROL FEEDING 
ON THE BOVINE REPRODUCTIVE TRACT 


(Publication No. 24,615) 


Herbert Wellington Reuber, Ph.D. 
Iowa State College, 1957 


Supervisor: E. A, Hewitt 


Following the reports that diethylstilbestrol (stilbes- 
trol) can increase profits for the beef producer, livestock 
feeders have become interested in the use of this drug. As 
with many other new products, there have been a large 
number of investigations conducted on the possible benefits 
from the use of stilbestrol, but relatively little work has 
been carried out on its possible contraindications and ob- 
jectionable side effects such as stimulation of the female 
reproductive organs. In this research stilbestrol was fed 
to yearling heifers, heifer calves, and bull calves for the 
primary purpose of studying effects on the reproductive 
tract, attributable to the stilbestrol treatment. 
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Three groups of yearling heifers were fed zero, 10 and 
20 milligrams of stilbestrol per animal per day respec- 
tively in a fattening ration, Heat periods were recorded 
by turning vasectomized bulls with the heifers every eight 
hours, After 148 days one-half of the heifers from each 
group were slaughtered, and the remainder were put into a 
lot with a virile bull to determine their fertility. When 90 
days later these heifers were slaughtered, they all carried 
normal embryos. Stilbestrol feeding had no observable 
effects on carcass quality, estrous cycles or on conception 
in the experimental heifers. Ten milligrams of stilbestrol 
increased gains by 10 per cent and feed efficiency by 10 
per cent, whereas 20 milligrams increased gains by 15 
per cent and feed efficiency by 16 per cent. The savings 
in feed costs paralleled the gains in feed efficiency. 

Additional work on the yearling heifers included fecal 
assays for estrogens, and vaginal cytology. Over 40 per 
cent of the estrogen equivalent of the stilbestrol added to 
the diet, was eliminated in the feces. The quantity of fecal 
estrogen eliminated varied directly with the dietary estro- 
gen intake, Since estrus is the only stage of the sexual 
cycle whose length can be accurately measured, an at- 
tempt was made to correlate vaginal cytology with the 
stages of the estrous cycle. Vaginal smears were an aid 
rather than an independent means of following ovarian 
changes and of determining genital abnormality. The 
smears were unreliable because some of them showed un- 
predictable variations for no apparent reason. 

Three groups of heifer calves were fed zero, five and 
10 milligrams of stilbestrol respectively per animal per 
day in a growing-fattening ration. Low feed intakes, due 
in part to individual twice-a-day feeding, resulted in small 
gains in the 163-day feeding period. Heat periods were 
plotted with the aid of a vasectomized bull. The stilbestrol 
treatment appeared to somewhat hasten and accentuate the 
onset of puberty. No undesirable side effects were noted. 

Three groups of bull calves were fed and managed sim- 
ilar to the above heifers. The results with individual feed- 
ing in these two experiments indicate that unless carried 
out under excellent management, this method of feeding 
will result in low feed consumption and poor gains. No 
effects attributable to the stilbestrol treatment of the bull 
calves were noted in feedlot behavior, testicular size, or 
in fertility as measured by examination of semen samples. 

The use of vasectomized bulls to detect estrous periods 
in the experimental heifers aiforded an opportunity to 
study various aspects of bovine vasectomy. The operation 
was a simple, effective way of preventing conception, 
while permitting copulation. The surgery was followed by 
a period of waning .libido after which sexual drive was 
very strong. No explanation could be offered for the even- 
tual increased libido. 76 pages. $2.00. Mis 57-4895 





CARDIOVASCULAR HEMODYNAMIC 
CONSEQUENCES TO CROSSED 
CIRCULATION IN THE DOG 


(Publication No. 23,779) 


William James Roberson, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Steven M. Horvath 


Twelve experiments were conducted on anesthetized 
and paired dogs of similar weights subjected to unimpeded, 
unregulared crossed circulation. The shunts were made 
between the carotid arteries and external jugular viens 
and free flow allowed for 60 minutes or longer. Statisti- 
cally significant changes occurred in the mean femoral 
arterial blood pressures, carotid shunt bloodiflow, heart 
rate, cardiac output, cardiac work, percentage of cardiac 
output flowing through the shunt and pulmonary systolic 
and diastolic pressures of one or both animals from their 
control values. The mean arterial blood pressure re- 
mained at control levels for several minutes and then 
dropped precipitously to hypotensive levels. The lowest 
mean pressures between 42 and 49 mm Hg occurred within 
the first 16.5 minutes of the open shunt phase with a grad- 
ual return toward control levels. Initially the volume of 
blood flowing through the shunt was increased 250 per cent 
above the control carotid blood flow. This initial increase 
in shunt blood flow was followed by a reduction in flow after 
15 minutes; the volume flow at this moment was still 199 
per cent above the pre-cross circulation levels. A second- 
ary increase in the shunt blood flow occurred throughout 
the remainder of the open shunt phase. In general, the 
heart rates and peripheral vascular resistance were 
Slightly elevated during the open shunt phase while cardiac 
output and work decreased below their control values. A 
marked and similar increase in the percentage of the car- 
diac output flowing through the carotid artery was ob- 
served in both animals. During the 60 minutes of the re- 
covery period mean arterial blood pressure, cardiac output 
and work tended to return control levels while the carotid 
artery blood flow and pulmonary systolic and diastolic 
pressure remained slightly below their control values. 
Analysis of these responses at any given moment of cross 
circulation during the first 60 minutes of the recovery 
phase failed to demonstrate any significant difference be- 
tween the animals of each pair. No changes in rectal, 
muscle or subcutaneous temperatur? were observed at any 
phase of the experimental period. Each animal tended to 
maintain their own temperatures irrespective of the levels 
present in their partners. 28 pages. $2.00. Mic 57-4896 
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FACTORS INFLUENCING PLASMA 
LEVELS OF 17-HYDROXYCORTICO- 
STEROIDS IN THE BOVINE 


(Publication No. 24,211) 


Jack Saroff, Ph.D. 
University of Missouri, i957 


Supervisor: Charles W, Turner 


The present study was undertaken to evaluate the se- 
quence of events causing dark-cutting beef, to attempt to 
artificially induce the condition and to seek methods of 
prevention, With these objectives it was of interest to de- 
termine the normal variation encountered in plasma 17- 
hydroxycorticosteroids, and the changes in response to 
stress. In a supplementary manner blood glucose and 
eosinophil measurements accompanied the determination 
of plasma 17-hydroxycorticosteroids. 

A chemical method was employed for the determination 
of non-conjugated plasma 17-hydroxycorticosteroids in 
cattle. It consists of extraction of plasma with ethyl ace- 
tate, purification of the extract with dilute sodium hydrox- 
ide, and partition of the 80 per cent methanolsoluble frac- 
tion with hexane. The dried steroid residue is reacted 
with phenylhydrazine in dilute sulfuric acid and methanol 
to form phenylhydrazones that exhibit a peak absorption at 
a wavelength of 410 mu. on a Beckman Model DU spectro- 
photometer. In order to determine the efficiency of the 
procedure, different amounts of 17-hydroxycorticosterone 
(free-alcohol) were added to plasma and carried through 
the entire procedure. The mean recovery was 79.7 per- 
cent. 

An attempt was made to produce the dark-cutting beef 
by means of electrical stimulation or the exogenous admin- 
istration of adrenaline. Either periodic electric stimula- 
tion or the subcutaneous injection of 3 mg. of adrenaline/ 
100 lbs. body weight 18 to 24 hours prior to slaughter was 
the minimum stress necessary to definitely produce dark- 
cutters. Marked increases in plasma levels of 17-hydro- 
xycorticosteroids were noted two hours after electrical 
stimulation, one-half hour after the intramuscular injection 
of 1.8 mg. adrenaline/100 lbs. body weight, and one and 
two hours after the subcutaneous administration of 3.0 mg. 
adrenaline/100 lbs. body weight. The increased levels of 
plasma 17-hydroxycorticosteroids were accompanied by 
corresponding increases in blood glucose and decreased 
levels of circulating eosinophils. The subcutaneous injec- 
tion of 3 ml. of physiological saline, 0.6 mg., or 1.0 mg. 
adrenaline/100 lbs. body weight did not alter the level of 
plasma 17-hydroxycorticosteroids, or blood glucose and 
eosinophils. The above treatments may have produced a 
transient change in the blood constituents measured which 
were not detected, however, it demonstrates that handling 
of the animals for collection of blood was not in itself par- 
ticularly stressful. 

The intramuscular injection of hydrocortisone (75 mg./ 
100 lbs. body weight) diminished the response 20 hours to 
a subcutaneous injection of 3 mg. of adrenaline/100 lbs. 
body weight administered 18 hours after hydrocortisone 
treatment. This is consistent with the presently held the- 
ories that exogenous hydrocortisone exerts a sparing ac- 
tion on adrenal cortical reserves in stressed animals, 

The intramuscular administration of 75 mg. of hydro- 
cortisone/100 lbs. body weight 18 to 24 hours prior to 





treatment with adrenaline prevented the dark-cutting beef 
in the majority of animals. The length of time an injected 
dose of hydrocortisone could be detected in the blood was 
evaluated, Following the intramuscular injection of 75 mg. 
of hydrocortisone/100 lbs. body weight a peak level of 
plasma 17-hydroxycorticosteroids was observed two or 
four hours post-injection. Although disappearing rapidly 
from circulation, the increased level was detectable eight 
hours after injection. It is believed that the disappearance 
of exogenous hydrocortisone is due to rapid conjugation 
and/or distribution to the intra- and extracellular spaces 
of the body. 

The mean level of plasma 17-hydroxycorticosteroids for 
48 normal animals was 3.45 ug./100 ml.; the mean blood 
glucose value for 29 animals was 43.4 mg./100 ml.; and 
the normal level of circulating eosinophils for 22 animals 
was 296 per mm® of blood. These values compare favor - 
ably with that obtained by other workers. 
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EXPERIMENTAL MUSCULAR 
DYSTROPHY IN THE DUTCH RABBIT 


(Publication No. 23,783) 


Leo Charles Senay, Jr., Ph.D. 
State University of Iowa, 1957 


Chairman: Professor H. M. Hines 


Experimental muscular dystrophy was produced in the 
skeletal muscle of some Dutch rabbits in injecting diph- 
theria toxin and in others by the injection of plasmocid. 
The single dose of toxin employed was 2/5 of the amount 
found to be the L.D.so for this strain of rabbits. Func- 
tional studies included the isometric tetanus tension of dia- 
phragm slips, fatigue time of these slips and corresponding 
tests on the gastrocnemius. Microscopic examination in- 
cluded sections of one adrenal gland, myocardium, dia- 
phragm, and gastrocnemius. Impairment of the ability of 
the diaphragm to exert isometric tension was found at 6, 

12 and 20 days after toxin injection, with the values ob- 
tained at these times being 56, 46, and 57 per cent respec- 
tively of the control value. A slight impairment of function 
was also seen 24 hours after diphtheria toxin injection. No 
changes were noted in the fatigue times of the diaphragm 
slips from the injected animals. Histologic studies done 
at these times revealed severe necrotic lesions in the dia- 
phragm which involved 15-80 per cent of the total number 
of fibers. No histological lesions or functional impairment 
were noted in animals examined 8 and 12 hours after toxin 
injection. The histological lesions were characterized by 
Zenker’s degeneration and the eventual replacement of 
many of the muscle fibers with fibrous connective tissue. 

A comparison of the action of diphtheria toxin was made 
with that of plasmocid, a compound described as causing 
lesions in skeletal muscles similar to those seen in the 
early stages of experimental vitamin EF deficiency. Follow- 
ing three injections of plasmocid at a dosage level of 
5 mgm. per kgm. of body weight, no effect on the functional 
capacity of the diaphragm was detected as early as 8 hours 
after the last injection. Histological studies of muscle 
sections from these diaphragms revealed a rapid sequence 
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of degeneration and regeneration within the muscle fibers, 
The number of muscle fibers involved in any one examined 
section ranged from less than 1 per cent to 20 per cent of 
the examined fibers. Most of the sections generally had 
5-10 per cent of their fibers involved in this reaction, Re- 
generation was virtually complete 6 days after the last in- 
jection of plasmocid. Phagocytosis of cellular tissue was 
so intense that necrotic tissue was never seen in muscles 
effected by plasmocid. Plasmocid was found in vitro to 
have an immediate and deleterious effect on the isotonic 
contractions of directly stimulated diaphragm while diph- 
theria toxin did not have such an effect. It would appear 
from this that plasmocid may cause functional impairment 
of the muscles at times earlier than those employed in this 
study. 

Differences in the action of both plasmocid and diphthe - 
ria toxin on the diaphragm and gastrocnemius muscles 
were observed, The gastrocnemius showed no impairment 
of function 6 days after toxin injection. Histologic lesions 
were restricted to less than 1 per cent of the fibers ex- 
amined, Plasmocid lesions were only present in the gas- 
trocnemius 20 days after injection and at this time in- 
volved less than 1 per cent of the fibers examined. A pos- 
sible mechanism for the action of diphtheria toxin and 
plasmocid was suggested to account for the differences of 
action noted for these two substances. 
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PRESSURE-TEMPERATURE-INHIBITOR 
RELATIONS IN THE LUMINESCENCE OF 
CHAETOPTERUS VARIOPEDATUS AND 
ITS LUMINESCENT SECRETION 


(Publication No. 23,867) 


Edward H. C. Sie, Ph.D. 
Princeton University, 1957 


The luminescent flashes induced by electrical stimula- 
tion of excised posterior notopodia, and the kinetics of de- 
caying luminescence in the slime secreted from aliform 
notopodia of Chaetopterus variopedatus are found to be 
influenced by hydrostatic pressure, temperature and ure- 
thane. In either notopodia or slime, pressure causes an 
immediate and reversible decrease in light intensity, and 
this effect is more pronounced at the lower temperatures 
than at the higher temperatures. 

The stimulation of luminescent flashes in notopodia is 





not “all-or-none”; the response varies with the strength 
of stimulus and with the notopodial specimens. A single 
electrical shock induces only a single flash response, while 
repeated and identical stimuli elicit a consecutive series 
of flashes exhibiting treppe and fatigue. At various tem - 
peratures, the time course of a single flash is rather slow, 
lasting over a period of 6-10 sec., and the latent period is 
relatively long, lasting for as much as 0.4 second. Both 
the latent period and the duration of the flash are longer 

at lower temperatures, or in the presence of urethane at 
room temperature, 

At normal pressure the rate of decay of luminescence 
in slime deviates from the kinetics of a first order reac- 
tion at 10°, 20° and 30° C. In notpodia, the luminescent 
response occurs only over a narrower range of tempera- 
tures, from about 14° to 26°; no estimate of over-all acti- 
vation energy could be made by the methods employed. 

In slime, 0.005 to 0.1 M urethane reduces the inhibition 
of light intensity caused by pressure, and enhances both 
the recovery and an overshoot of intensity after release of 
pressure at 20°-30° C. The only effect observed at 10° is 
a slight overshoot after pressure, in the presence of 0.1M 
urethane. In single notopodial flashes, no clear influence 
of urethane on the effects of pressure could be discerned 
under the conditions studied. The luminescent flash of 
notopodia is found to be highly sensitive to urethane; 

0.005 M urethane is the highest concentration in which 
a satisfactory response occurs. 

In single notopodial flashes, at temperatures between 
14° and 26° C., increased pressure of 1000 to 4000 psi, 
when applied at the peak of a flash, cause a sharp decrease 
in light intensity. This is followed by a luminescent decay 
at a slower rate, Light intensity then increases again on 
release of pressure. When pressure is applied during the 
ascending phase of a single flash, variable and complicated 
changes in intensity occur. 

In consecutive notopodial flashes, application of pres- 
sure at the peak of a flash causes a decrease of light in- 
tensity in the next flash. Under a sustained pressure, the 
light intensity in the succeeding flashes tends to recovery. 
Both the immediate and the sustained effects of pressure 
are more pronounced at a lower temperature (14° C.) than 
at higher temperatures, (20°-26°). Urethane, at 14°, weak- 
ens the luminescent responses and reduces the inhibition 
by pressures of 2000 psi or less. 

The results are discussed briefly with references to 
interrelations in the influence of pressure, temperature 
and urethane on different types of luminescent and other 
systems, and with references to some fundamental re- 
semblances in the effects of these variables on luminescent 
flashes and muscular contraction. 

48 pages. $2.00. Mic 57-5000 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





POLITICAL SCIENCE 


POLITICAL SCIENCE, GENERAL 


JEWISH VOTING BEHAVIOR IN 
CHICAGO’S 50TH WARD 


(Publication No. 23,509) 


Maurice Glenn Guysenir, Ph.D. 
Northwestern University, 1957 


Adviser: Dr. William O. Farber 


Of all the factors which influence an individual’s voting 
behavior in modern politics, many political analysts agree 
that the most important is the economic. Put in its sim- 
plest terms, those in the lower income brackets tend to 
vote Democratic and those in the upper income brackets 
tend to vote Republican. Is this pattern of voting present 
within the major religious groupings in the United States 
today? Several authorities claim that such is the case but 
that the Jewish group is an exception. 

The general objective of this study is to test the hypoth- 
esis that Jews donot divide their vote along socio-economic 
status (SES) lines. Specifically, this hypothesis is tested 
with special reference to the 1952 presidential election 
and with incidental reference to the presidential elections 
of 1940, 1944, 1948, and the senatorial election of 1954 in 
Illinois. Chicago’s 50th Ward, one of the “Jewish districts” 
within the city, was chosen as the locale of this investiga- 
tion, primarily to insure responses from enough Jews to 
make any study of this kind meaningful. 

This inquiry traces the Jewish political tradition in the 
United States and cites previous research which demon- 
strates that American Jews, without regard to SES divi- 
sions, have consistently endorsed Democratic presidential 
candidates in modern times. This study also includes a 
description of the history and development of the 50th Ward 
as well as a description of the survey area today and the 
characteristics of its inhabitants. However, the primary 
technique used is the personal interview of selected resi- 
dents. Using the list of registered voters as a base, the 
method of systematic sampling is employed to choose the 
respondents who were to participate in the survey. Stand- 
ards are devised by which the socio-economic status of an 
interviewee may be identified. The 1952 presidential vote 
is broken down on the basis of socio-economic status, 
education, age, sex, political interest, social class, and 
ethnic involvement to determine if any relationship exists 
between the vote and these variables. Statistical analyses 
of the data are made and, whenever it seems useful, the 
voting characteristics of Jews, Catholics, and Protestants 
are compared. 

The results do not support the contention that Jews did 
not divide their vote along socio-economic status lines in 
1952. Although a majority of Jews within each SES group 
supported Adlai Stevenson for president, nevertheless, 
there is a significant division of the vote along SES lines. 
As the socio-economic status level rises, Jewish Republi- 
can strength also rises. However, there is evidence which 
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suggests that this discernible division of Jewish votes 
along SES lines in 1952 is a singular case and does not 
herald a trend toward a more equal distribution of the 
two-party vote. The indications are that the defection of 
some Jewish votes is caused by the attraction of Dwight 
Eisenhower as a candidate and not by the attraction of the 
Republican party. 

The general conclusions, contained in approximately 
one dozen statements, summarizes the voting behavior of 
the participants in this study with special reference to the 
Jewish respondents and with incidental reference to the 
Catholic and Protestant respondents. It is hoped that this 
research may be valuable in future investigations in the 
field of voting behavior of religious groups. 
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A CONCEPTUAL SCHEME FOR USE 
IN STUDY OF AFRICAN POLITICAL 
SYSTEMS IN TRANSITION 


(Publication No. 23,523) 


David Keith Marvin, Ph.D. 
Northwestern University, 1957 


The problem is to provide means for unified treatment, 
in study of local units of colonial administration (“African 
political systems”), of the European and African compo- 
nents. The instrument is a conceptual scheme, providing 
a framework for observation by defining significant phe- 
nomena and provisionally suggesting causal interrelation- 
ships. 

A political system is the interaction of individuals 
oriented to a situation relating to the exercise of control. 
The African political system is outlined by the policy 
creating local colonial administration. Within this general 
political system, “policy systems” of interaction oriented 
to specific policies exist. 

Interaction implies interdependence, resulting either in 


stability (equilibrium) or change (disequilibrium) in the 


relationship. Colonial policy is a plan for interaction, 
whose makers attempt to predict how individuals, including 
themselves, may act interdependently in orientation to 
policy to produce movement toward the goals of policy 
(“moving equilibrium”). 

The conceptual scheme provides a basis for analysis 
of actual results of policy by defining interdependent ele- 
ments in the system of interaction. The concepts offered 
are organizational structure, the pattern of administrative 
activity; social structure, the pattern of activity in African 
society; communication, the transfer of meaning through 
symbols or action; competence, the capacity to attain given 
ends; interest and ideology, defined respectively in terms 
of need or desire, and belief. 

The history of the Mende tribe of Sierra Leone under 
colonial administration is analyzed in terms of types of 
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policies - public order, supervision, reform (“indirect 
rule”) and representative control, in order of their adop- 
tion. Elements as conceptualized in the scheme are shown 
to have interacted to produce disequilibrium in each “policy 
system” and, thus, successive changes in policy. Such 
changes are regarded as produced by lack of stability in 
relationships of elements in the system (internal balance) 
and/or of changes in the character of these elements and 
therefore in their relationships, arising from alterations 

in what is brought to the system from the environment 

(external balance). 

African receptivity to communication from the adminis- 
tration is assumed to be highly significant in the making 
or breaking of a policy. The heart of colonial policy is 
therefore regarded as the quest for appropriate responses. 

The African official or leader is the crucial figure, whose 
competence will govern African response. This compe- 
tence has two facts, personal or “technical” competence, 
and “competence in fact”, the capacity to act without being 
blocked by others. Possible degrees of these competences 
and of combinations of them in an official are represented 
by a diagram and are discussed in terms of what may or 
may not be called for by policy. Some suggestions are 
then made regarding analysis, through use of the conceptual 
scheme, of changes in competence. A connection is drawn 
among certain “bureaucratic norms”, imposed in the or- 
ganizational structure, the communication they permit, and 
types of social structure. Analysis of such relationships 
in their bearing on competence is discussed in terms of 
internal balance and external balance. The complications 
of analysis in terms of “conflict of roles” are indicated, 
and the bearing of social and economic changes on concepts 
of the scheme are suggested. 

_ The conceptual scheme is evaluated as adequate to guide 
study of African political systems. It brings activity of 
European and African participants into a single focus 
through the ideas of a common orientation to policy, and 
of the .esulting “policy system” as a process of interac- 
tion among the elements defined in the conceptual scheme. 
These concepts in turn refer to behavior found in all Afri- 
can political systems, and are demonstrably applicable in 
systematic analysis of ethnographic, historical and other 
data. The fruitfulness of the scheme, however, requires 
testing precisely through such study. 
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THE OFFICE OF THE LIEUTENANT 
GOVERNOR IN THE UNITED STATES 


(Publication No. 23,622) 


Benjamin Nispel, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. J. Cass Phillips 


The purpose of this dissertation was to determine 
whether the office of the lieutenant governor is more than 
a political sinecure or an insignificant post in which the 
incumbent is relagated to obscurity in the thirty-eight 
states where it exists. Other objectives were to ascertain 
the present duties and responsibilities of the position, the 
kind of individual who fills the post, the use of the position 





for political advancement, any court interpretations of the 
office, and what reforms might be made. 

In order to determine answers to the objectives, ap- 
praisals were sought from incumbent lieutenant governors, 
presidents pro tempore of state senates, state party chair- 
men, and former lieutenant governors who are now active 
in other political positions. Opinions of the governors of 
the ten states where the office does not exist were also 
obtained. The state constitutions and legislative manuals 
were useful sources of information as were journals of 
state constitutional conventions and especially court deci- 
sions. 

The office of lieutenant governor is a very old one 
having originated in the English colonies along the North 
American seaboard. The present office bears a direct 
relationship to the senior councillor who sat on the colo- 
nial governor’s council and presided in the governor’s 
absence. Today, the governor’s council has evolved into 
the state senate over which the lieutenant governor pre- 
sides in all states except one. Moreover, the idea has 
persisted from colonial times to the present that in case 
of a vacancy in the office of governor a successor should 
be stipulated by state constitutions or statutes, hence the 
establishment of the lieutenant governorship to meet this 
need. 

The lieutenant governor plays an extensive legislative 
role in many states. As presiding officer he can appoint 
standing committees of the senate and refer bills quite 
frequently. In nine states he serves on legislative councils 
and is chairman in four states. Many times this officer 
acts as liaison between the governor and senate on legisla- 
tive matters. 

The administrative role of the lieutenant governor is 
circumscribed by the absence of legal authorization to 
perform such duties. However, in Indiana the lieutenant 
governor is the commissioner of agriculture and director 
of the department of commerce and public relations while 
the Louisiana officer sits on seven important administra- 
tive boards. In other states this official not only repre- 
sents the governor on boards and commissions but in 
fifteen states he sits on the governor’s cabinet or advisory 
council. In some states he also sits on the pardons or 
parole boards. 

The individual who became lieutenant governor in the 
period from 1954 to 1956 was usually a college man often 
with a law background. Frequently he was an experienced 
state legislator with other service in state and local gov- 
ernmental offices. The research shows that the post is 
used as a stepping stone to the governorship and to other 
political positions. After January 1957 ten elected gover- 
nors, five United States Senators, and four Representatives 
of the 85th Congress will have been former lieutenant gov- 
ernors. 

One of the reforms that should be instituted for the 
office concerns the joint election of the governor and lieu- 
tenant governor by the casting of a single vote applicable 
to both offices. This would prevent the filling of the of- 
fices with individuals of different political affiliations and 
thus, ease any gubernatorial succession. State constitu- 
tions or statutes should contain explicit provisions for the 
lieutenant governor to assume the governor’s office under 
special conditions such as temporary absence or during 
“physical or mental” disability of the governor. Only 
three states have any such provisions at present. 
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THE IMPACT OF THE McCOLLUM DECISION 
PARTICULARLY IN ILLINOIS 


(Publication No. 23,369) 


Gordon Melvin Patric, Ph.D. 
University of Illinois, 1957 


This is a study of the way in which the United States 
Supreme Court decision in the McCollum case has affected 
weekday religious education. There were many different 
responses to this Supreme Court decision. In several 
instances changes were made in existing weekday religious 
education programs. Also, the most general reaction has 
been that the McCollum decision required the termination 
of on-premises weekday religion classes, those which 
involved the simultaneous use of public school time and 
premises. For instance, on-premises weekday classes 
were abolished or changed by pastors, religious leaders, 
public school authorities and other people in Illinois com- 
munities such as Oak Park and River Forest, Naperville, 
Elgin, Rockford, Peoria, Pekin, Decatur and Granite City. 
Other on-premises weekday religion classes were with- 
drawn from about five hundred public school buildings in 
the state of Michigan. On-premises weekday classes in 
North and South Dakota also ended. 

On the other hand many proponents and some opponents 
of weekday religious education held that weekday religion 
classes involving only the use of public school time were | 
neither imparied nor affected by the McCollum decision. 
Thus the leaders of the weekday program in the city of 
Chicago made no change in their program. The board of 
education there construed the McCollum decision as mean- 
ing that public school pupils could still go to neighborhood 
churches and other places away from public school prop- 
erty so as to receive weekday religious education during 
school hours. The Attorneys General in states such as 
Indiana, California and Oregon also declared that weekday 
religion requiring only the use of school time was not 
hampered by the McCollum decision. 

But there were other reactions to the Supreme Court’s 
McCollum decision. In Illinois communities such as Zion, 
Polo, and West Salem, and also in the state of Virginia, 
public school officials and religious leaders decided that 
the McCollum decision did not affect on-premises weekday 
programs. In New York City, on the other hand, the Amer- 
ican Civil Liberties Union and several other groups took 
the stand that all weekday religion impinging upon the 
public schools in any way was contrary to the McCollum 
decision. In a few places a position somewhere between 
these two views was taken. In Bethalto and Cottage Hills, 
Illinois and New Orleans, Louisiana weekday religion 
classes involving only public school time were abolished 
shortly after the Court’s decision. 

Thus the McCollum ruling has been viewed in several 
different ways. Generally speaking, the people extremely 
influential in determining its effect have been state Attor- 
neys General, state public education authorities, local 
school officials and churchmen, mainly Protestant. Jointly 
and severally these people and others have determined the 
applicability of the McCollum decision in Dlinois and other 
parts of the nation. 215 pages. $2.80. Mic 57-4902 





THE REPUBLICAN PARTY IN IOWA: 1946-1956 
(Publication No. 23,793) 


Thomas Dale Ungs, Ph.D. 
State University of Iowa, 1957 


Chairman: Assistant Professor Donald B. Johnson 


This study is concerned with three major factors: (1) 
general electoral patterns in Iowa since 1946; (2) the loca- 
tion and operation of Republican party leadership; and (3) 
the development of Republican party policy since 1946, 
with special reference to a progressive-conservative intra- 
party dispute. Three major sources were utilized in the 
process of research-- personal contact with leading party 
officials and office holders; newspapers; and secondary 
source materials. 

General voting trends were examined by classifying 
the ninety-nine Iowa counties into four population catego- 
ries--definitely urban, primarily urban, definitely rural, 
and primarily rural. Statistics for four offices were com- 
piled--President, Governor, U.S. House, and Iowa House 
of Representatives. Although Iowa must be considered a 
modified one-party state, the traditionally heavy Republi- 
can majorities have declined in all categories of counties 
since 1946. The most significant losses have occurred in 
the definitely urban, industrialized counties which have 
been giving Democratic candidates electoral majorities. 
The rural Republican vote has declined only slightly, but 
rural defection in 1956 enabled the Democrats to elect 
their first governor since 1937. Four hypotheses are 
offered to account for these general losses in Republican 
strength. (1) the trend toward industrialization, and the 
movement of rural inhabitants to the cities have created 
new political issues based on urban interests. Urban 
voters, disappointed over the refusal of Republican con- 
servative legislatures to reapportion the rurally domi- 
nated legislature, and to enact more liberal labor laws, 
have left the Republican party; (2) the philosophy of “its 
time for a change” may be affecting Republican rural 
support. From 1939 to 1956 Republicans controlled all 
major state offices. Long tenure may be bringing about 
the “change” philosophy in some rural areas; (3) Demo- 
cratic organizations in rural areas have been offering 
opposition candidates to Republican candidates for local 
office to a greater degree than in the past; and (4) some 
rural reaction to certain progressive Republican leaders 
has contributed to the Republican decline. 

Iowa’s Republican party leadership is decentralized. 
County organizations, jealous of their relatively independ- 
ent positions in the party organization, play a key role in 
the party leadership structure. The influence on these 
units of higher organization personnel is dependent upon 
the individual official’s capacity to lead rather than the 
prestige or power of party position. Secondly, predomi- 
nantly rural Republican legislatures are more responsible 
to local predispositions and predjudices than to progres- 
sive programs of Republican governors who must appeal 
to a much wider constituency interest for election. Repub- 
lican governors have also faced the problem of serving 
with elective state department heads who feel little re- 
sponsibility to support the governor’s or the party pro- 
grams. 

A conservative-progressive conflict over party leader- 
ship and policy has been evident. Republican gubernatorial 
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primaries in 1948, 1952, and 1954 reflected the differences 
between the two intra-party groups. Differences have also 
been noted in the state legislature, party conventions, and 
in the deliberations of the state central committee. Repub- 
lican governors since 1948, and state central committees 
since 1950, have been progressive while a rurally-based 
conservative group has dominated the legislature and party 
conventions. 

Conclusion--- Actually, the Republican party in lowa 
comprises two competing groups. There is an urban-based 
progressive wing which argues that the changes in the eco- 
nomics and population of lowa require a change in tradi- 
tionally conservative rural-based Iowa Republicanism. On 
the other hand, the conservative wing, strong in rural 
areas, has not supported progressive measures advocated 
by urban voters. A solution to this dichotomy in Republi- 
can leadership and programs must be found if Iowa’s 
modified one-party system is not to be replaced by a per- 
manent two-party balance; a balance between Democratic 
urban voters and a Republican rural electorate. 

291 pages. $3.75. Mic 57-4903 


THE DOCTRINE OF THE MOUVEMENT 
REPUBLICAIN POPULAIRE, 1944-1947 


(Publication No. 25,320*) 


Willard Ross Yates, Ph.D. 
Yale University, 1956 


In November, 1944, a number of Christian Democratic 
Resistance leaders organized the Mouvement Republicain 
Populaire. Within a year the party became one of the 
three largest in France. During the first three years of 
the existence of the M.R.P. Popular Republicans produced 
a doctrine which emphasizes three ideas: knowledge; 
liberty; and popular sovereignty. 

The M.R.P.’s idea of knowledge treats man as a rational 
being who possesses free will and is capable of transform- 
ing the world in his image. However, man is also a social 
being. His education depends upon a heritage of knowledge, 
which is a common possession of society. The accumula- 
tion of this heritage of knowledge has been a result of 
struggles between opposing spiritual families which have 
competed in order to make their particular ways of life 
prevail. In recent times the spiritual family of Marxism 
fought that of Liberalism. The conflict between these two 
forces produced the M.R.P., whose doctrine, according to 
Popular Republicans, includes a correct interpretation of 
the politically significant ideas in the heritage. 

The M.R.P.’s idea of liberty underlies the party’s 
social and economic programs. Liberty is neither the 
absence of external restraints nor an act of free will. 
Liberty is activity in pursuit of well being. Man becomes 
free when he bases his choice of alternatives on knowledge 
and when he acts to achieve his goals. 

In part, liberty depends on the presence of alternative 
courses of action from which men may choose. Conse- 
quently, society should provide each man with opportunities 
for choice, particularly in the sphere of ideas. In the field 
of education the state should allow all parents the possibil- 
ity of choosing an education for their children which cor- 
responds to their philosophical beliefs. In the field of 











associations the state should give all men the means of 
organizing and controlling associations on the basis of 
their philosophical ideas for the protection of their family, 
communal, professional, and economic interests. In con- 
nection with the economy the state should promote a sys- 
tem in which both labor and capital might share in the 
management of property and in profits. 

Popular sovereignty is the activity of society governing 
itself. A people is soveriegn when each adult citizen par- 
ticipates in declaring and administering policy. Represent- 
ative democracy will facilitate popular participation in 
government if it contains provisions for the referendum, 
proportional representation, a system of democratically 
organized parties with the means of campaigning and dis- 
ciplining their representatives, a second legislative cham- 
ber representing interests, and a judicially enforceable 
constitution. | 

The form of government in which popular activity can 
extend upwards to the highest levels is a parliamentary 
system. At the top should be a President of the Republic 
with sufficient powers to safeguard the permanent interests 
of the nation and of the regime. With the approval of a 
majority of the National Assembly he should select a Pre- 
mier who in turn should pick the other ministers. The 
Council of Ministers should have the executive function. 

In order that the Council might be stable, the Premier 
should have an unlimited power of dissolution. The Minis- 
ters should be collectively responsible to the National ~-— 
Assembly. The National Assembly, which represents the 
ideas of the people, should have control over the legislative 
function. The Council of the Republic, which represents 
interests, should have only a suspensive veto on legisla- 
tion. The judicial function should be given to an independ- 
ent judiciary. 

In the Popular Republicans’ programs for the organiza- 
tion of the French Union nationalistic sentiment prevailed 
over the ideas of liberty and popular sovereignty. Popular 
Republicans rejected programs which might have given 
independence to France’s protectorates and overseas 
territories. The M.R.P.’s obsession with national unity 
blinded them to the nature of federalism as a means of 
organizing the French Union. Instead, Popular Republi- 
cans favored programs which aimed gradually to integrate 
the peoples under French control into the French nation 
and state. To a lesser extent, the sentiment of nationalism 
also dominates the Popular Republicans’ ideas on foreign 
affairs and international organization. 


*Positive copies of this dissertation may be obtained 
from Yale University library. 
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THE FORMULATION AND IMPLEMENTATION OF 
THE PHILIPPINE INDEPENDENCE POLICY 
OF THE UNITED STATES, 1929-1946 


(Publication No. 23,972) 


Raul P. de Guzman, Ph.D. 
The Florida State University, 1957 


This is a study in public policy-making--an attempt to 
explore the formulation and implementation of the Philip- 
pine independence policy of the United States. The main 
concern is to analyze how and why this policy was formu- 
lated; the aim is to provide insight into its motivation and 
the methods by which it was decided. In method this is a 
case study in the policy-making process. It focuses on 
the competition among different groups to influence the 
Philippine policy of the United States--particularly their 
efforts to secure or prevent the passage of independence 
legislation and, later, to obtain amendments to the Philip- 
pine Independence Law. 

From the beginning of American relations with the 
Islands, the United States Philippine policy was character- 
ized by a mixture of altruism and selfishness. America’s 
acquisition of the Islands had been justified not only as a 
“noble mission of educating, civilizing, and Christianizing 
a benighted people,” but also as a trade venture that would 
bring profits to business interests. American possession 
of the Philippines had been deigned to be temporary inas- 
much as permanent retention of the Islands would seem to 
be contrary to the spirit of the Constitution and the Decla- 
ration of Independence. Philippine independence had been 
advocated because of the Filipinos’ right to self-determi- 
nation, while freedom for the Islands had also been urged 
to rid the United States of a competitor in agricultural 
products and a possible source of conflict with Japan. 

The major pressure for action on independence came 
from farm, dairy, and labor groups and the Cuban sugar 
lobby. These economic interests joined Filipino political 
leaders and American isolationists in advocating independ- 
ence for the Philippines mainly in order to secure restric- 
tions on imports and immigration from the Islands. Op- 
posing independence, in order to maintain Philippine- 
American free trade, were American investors and busi- 
nessmen engaged in import-export trade with the Islands. 

In the early thirties Congress responded to the con- 
junction of diverse influences by deciding on a ten-year 
transition period preparatory to the proclamation of Phil- 
ippine independence in 1946 to be accompanied by trade and 
immigration restrictions. Compromise was the price of 
accomplishment. Congress served as the adjuster of the 
conflicting interests of the advocates and opponents of 
independence. 

Compromise between these conflicting interests also 
characterized the enactment of subsequent amendments 
to the Independence Act and the passage of rehabilitation 
and trade measures to aid the war-ravaged Islands in 
1946. As a result, the implementation of America’s Phil- 
ippine independence policy reflected the same ambiva- 
lence--the mixture of good intentions and selfish motives-- 
which marked the formulation of that policy. The policy 
emerged as the resultant of the competition among differ- 
ent groups--Philippine missions; farm, dairy, and labor 





organizations; American investors in the Islands; trade 
concerns; the Republican and Democratic Parties; the 
Hoover and, later, the Roosevelt and Truman Administra- 
tions; and Congress--to influence its formulation. The 
policy, like other public policies, had to be formulated 
through formal channels, i.e., through Congress and the 
Chief Executive. These two institutions, besides serving 
as formal channels for policy-making, also become active 
and interested participants in the process. If the formula- 
tion and implementation of America’s Philippine independ- 
ence policy reflected ambivalence, it was primarily be- 
cause political motivation is complex and Congress and 
the Executive had to adjust the conflicting interests of 
diverse and powerful groups involved in the policy-making 
process. | 221 pages. $2.90. Mic 57-4905 


POLITICAL SCIENCE, PUBLIC 
ADMINISTRATION 


A STUDY OF PERSONNEL PRACTICES 
IN A STATE ADMINISTRATION UNDER 
A MERIT SYSTEM (THE PENNSYLVANIA 
EMPLOYMENT SECURITY BUREAU) 


(Publication No. 24,548) 


William Jacob Bell, Ph.D. 
Indiana University, 1957 


Many elements combine to make for good administra- 
tion. The Pennsylvania Employment Security Bureau 
represented a legal effort to operate an agency in terms 
of sound personnel concepts in its stated objectives. The 
functions of the Bureau involve the reduction of time and 
effort in bringing jobs and workers together and the admin- 
istration of unemployment compensation. In carrying out 
its functions an acceptable merit personnel system was 
required by law, although Pennsylvania State employees 
have traditionally been employed under political patronage. 
The Service began operating as a merit system in 1938 
with personnel appointments starting in February. Almost 
immediately employees were assigned to work out of clas- 
sification or to offices miles from home even though open- 
ings nearer to home were available. 

The recruitment, examination, and selection process 
used in 1938 laid a foundation of sham and fraud. A Joint 
Legislative Committee Report of 1941 cast doubt on the 
maintenance of minimum personnel qualifications, as to 
the construction, scoring and general administration of 
written examinations. The report indicated the possession 
of illegal knowledge by applicants, the “rigging” of oral 
examinations, and the misuse of certification lists for 
appointment. False applications and late applications 
were found to have been accepted. A late application 
review in 1939-1940 failed to correct the situation. The 
federal administrators checking on personnel practices 
often found violations of required standards but little cor- 
rective action occurred. 

In 1939 a change in state administration resulted in 
appointment of a new Secretary of Labor and Industry. He 
manipulated promotions and favored one union inthe service 
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over others, while the unemployment compensation, fund 
was drained through fraudulent claims. Other questionable 
personnel practices included use of unofficial eligible lists, 
abuses of job waivers, attempts to intimidate union offi- 
cials, and limiting of promotions to one union group. The 
Unemployment Compensation Board of Review did little to 
correct the situation, in fact, its early operations were 
apparently a sham. | 

In 1941 the employment service was federalized for 
the war duration. The new District Manager in the Pitts- 
burgh area was not an improvement. The period of federal 
operation was marked by mediocre administration, and the 
former officials largely continued in charge. 

In 1946 the service returned to state operation. Per- 
sonnel practices were still very unsatisfactory but “settled 
down.” Emphasis on rules and procedures became strong 
but the introduction of merit ratings and their manipulation 
in making layoffs illustrated the low real standards. Occa- 
sionally even a direct violation of law occurred but more 
common were peculiar misuses of job classifications, and 
of office boundaries in furloughs. The State Civil Service 
Commission, as demonstrated in many employee appeals, 
did little to check these practices. Even a direct inter- 
ference in Bureau affairs by a United State Senator oc- 
curred. Misstaffing of offices, abuse of individual employ- 
ees’ rights, and further politics in the selection of a new 
District Manager in the Pittsburgh area are other inci- 
dents that illustrate the trend. 

After fifteen years of operation under a merit system, 
the Pennsylvania Employment Security Bureau appears to 
be actually characterized by a kind of “twilight” personnel 
system wherein formally established personnel standards 
are subverted by the informal or actual system operated 
by politically inspired and/or personally ambitous admin- 
istrators, product of a poor “political culture.” 

276 pages. $3.55. Mic 57-4906 


IOWA AGRICULTURAL INSPECTIONAL ACTIVITIES: 
AN ORGANIZATIONAL ANALYSIS 


(Publication No. 23,717) 
David Andrew Bingham, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Russell M. Ross 


This is an organizational study of the agricultural 
inspectional activities administered by the Department of 
Agriculture of the State of Iowa. 





The study presents an introductory discussion of the 
necessity of governmental regulation in society, explores 
the nature of “inspection” as a regulatory device, and 
describes the constitutional and statutory environment 
within which governmental regulation must operate in 
order to assure protections to individual members of so- 
ciety. 

The historical development of the organization of Iowa 
agricultural inspectional activities is described in detail, 
with a determination of the degree to which those agricul- 
tural inspectional activities conducted by the Iowa Depart- 
ment of Agriculture are duplicated or overlap with similar 
inspectional activities performed by other Iowa adminis- 
trative agencies. An analysis of the organization of agri- 
cultural inspectional activities in five states, (Illinois, 
Nebraska, Missouri, Wisconsin, and Minnesota) is pre- 
sented, each state having an agricultural economic base 
similar to that found in Iowa. The subject matter of 
these activities and their organization are compared with 
the Iowa situation and differences are noted. 

Since the appropriate organizational location of agri- 
cultural inspectional activities is the central theme of the 
study, the applicable subject matter of organization theory 
is discussed, with emphasis upon the theory of organiza- 
tion structure and organizational location of governmental 
functions. | 

On the basis of the historical organization and develop- 
ment of agricultural inspectional activities within the State 
of Iowa, a comparison of this organization with the organi- 
zation of similar activities performed in the five other 
states, and the application of organization theory, two 
major conclusions are drawn: 1) that the organization of 
agricultural inspectional activities within the State of lowa 
compares quite favorably with the organization of similar 
activities in the five other states, and with the doctrines of 
organization theory; and 2) that, despite the fact that there 
is some question as to the proper organizational location 
of some agricultural .inspectional activities, e. g., weights 
and measures inspection, it is recommended that only 
those inspectional activities related to petroleum products 
and mattress and comfort factories be transferred to a 
more appropriate regulatory agency within the administra- 
tive branch of the State of Iowa. 

191 pages. $2.50. Mic 57-4907 
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This study investigated the possibility that the adjust- 
ment of mentally retarded children might be a factor in 
determining whether or not they were retained in a regular 
school class or recommended for and placed in a special 
class for retarded children. Also investigated was the 
effect of such selectivity upon gains made on achievement 
test scores and test scores indicative of personal adjust- 
ment. 

Thirty-five mentally retarded elementary school chil- 
dren recommended and placed in special classes consti- 
tuted the experimental group. This group was compared 
with thirty-six retarded children neither recommended 
nor placed in special classes. 

Scores on the California Achievement Test, the Haggerty- 
Olson-Wickman Behavior Rating Schedules, and the Cali- 
fornia Test of Personality were obtained from both groups 
before the assignment of any child to a special class. The 
distributions were tested for group differences in means 
and variances. In addition 2 x 2 analyses of variance were 
performed to determine the effect of mental age and the 
various adjustment indices upon achievement test scores. 

After 120 school days the two groups were retested 
with the same instruments. Test-retest gains were derived 
and these were in turn tested for group differences in gain. 

The results obtained were as follows: 

1. There was no difference at the ten per cent level of 
confidence in initial achievement test score means, Cali- 
fornia Test of Personality score means, nor the Haggerty- 
Olson-Wickman Schedule A score means. There was a 
difference at the ten per cent level of confidence in mean 
score on the Haggerty-Olson- Wickman Schedule B. There 
was also a difference at the five per cent level of confi- 
dence between the mean scores obtained on the initial 
achievement reading sub-test. No other achievement sub- 
test scores were significantly different. 

2. Initial achievement test scores were found to be 
affected by mental age, California Test of Personality 
scores and Haggerty-Olson-Wickman Schedule B scores 
at the one per cent level of confidence. There was no 
effect of Haggerty-Olson-Wickman Schedule A scores upon 
initial achievement test scores at the ten per cent level of 
confidence. 

3. Total Achievement, California Test of Personality, 
and Haggerty-Olson-Wickman Schedule B gains of the two 
groups did not differ at the ten per cent level of confidence. 
The special class Haggerty-Olson-Wickman Schedule A 
gain is higher at the five per cent level of confidence. On 
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this test a higher score is indicative of poorer adjustment. 
Of the achievement sub-test gains only one, reading, is 
significant at the ten per cent level of confidence. 


General Conclusions 


1. Reading proficiency and whatever attribute, or at- 
tributes, as measured by the Haggerty-Olson- Wickman 
Behavior Rating Schedule B operated selectively to influ- 
ence the recommendation of retardates for special class 
placement. 

2. Although Haggerty-Olson-Wickman Schedule B 
scores affect initial achievement test scores at the one 
per cent level of confidence, the effect of the child’s ad- 
justment, as measured by this instrument, upon test-retest 
gains was negligible. 

3. Achievement test-retest gains of special class re- 
tardates was slightly greater than for regular class re- 
tardates but this difference was significant at the ten per 
cent level only for the reading sub-test score. 

4. Adjustment test-retest gains were in the direction 
indicative of poorer adjustment for special class retar- 
dates. However this difference was significant at the ten 
per cent level of confidence only for the Haggerty-Olson- 
Wickman Schedule A scores. 

61 pages. $2.00. Mic 57-4908 


A STUDY OF THE CHILDREN’S 
APPERCEPTION TEST 


(Publication No. 23,003) 


Harold Tvi Ginsparg, Ph.D. 
Washington University, 1957 


Chairman: Frederick H. Kanfer 


The study was designed to evaluate the CAT in order 
to establish the response patterns characteristic of chil- 
dren in the age range six through nine-years and investi- 
gate a series of hypotheses concerning changes in response 
distributions as a function of chronological age. It was 
felt that such a study would be of value in furthering the 
understanding of response characteristics usually referred 
to by the clinician in the process of interpreting responses 
given to the CAT. 

The sample consisted of 120 boys and girls divided 
equally into four groups of 30 subjects. All the children 
included in this study were selected on the basis of a good 
emotional adjustment and the groups were equated for 
intelligence on the vocabulary sub-test of the Wechsler 
Intelligence Scale for Children. 

Hypotheses were based upon personality and develop- 
mental theory. It was assumed that changes in response 
distributions would take place as a function of increasing 
age. Comparisons were made on several categories such 
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as, Thematic Level, Needs and Emotions expressed, Fig- 
ures or objects introduced into the stories, Psychosexual 
Interest Measure, Stimulus value (pull) of each card, End- 
ings etc. An objective scoring system was developed in 
order to quantify the data. The reliability of this scoring 
system was investigated. The CAT data were analyzed by 
means of the usual statistical tests. 

It was established that the complexity of thema and 
total number of Needs and Emotions expressed increased 
as age increased. However, there was no specific rela- 
tionship between various Thematic Levels and age. Most 
of the Need and Emotion categories analyzed individually 
did not differentiate between the groups. Only two Needs 
“dominance” and “blame avoidance” differentiated between 
the groups and both Needs increased as age increased. An 
equal number of “aggression” plus “dominance” Needs and 
negative Emotions were expressed by the age groups. The 
hypothesis that dangerous actions attributed to figures or 
objects introduced into the stories would increase as age 
increased was not supported. 

Total Psychosexual Interest Measure scores did not 
decrease as age increases. This result suggests a need 
for more intensive study of psychosexual development 
during the latency period. 

Several CAT cards tended to elicit more scorable re- 
sponses than others as a function of increasing age. Within 
limitations these results could be used as a guide to select 
a short form for this test. 

Normative data were compiled on each card for the 
following variables: figures or objects omitted by the 
subjects; figures or objects introduced into the stories; 
Endings; response effectiveness of the stimulus value of 
each card; mean story length; mean reaction time; and 
mean total time. 

In conclusion, the CAT appears to be an instrument 
capable of differentiating between age groups on several 
scoring categories. It probably loses some sensitivity as 
it reaches the nine-year-old age level and attains maxi- 
mum efficiency at the eight-year-old age level. The test 
appears to reflect developmental trends especially in the 
areas of response complexity and Superego development. 
However, it is influenced by intelligence which affects the 
quantity and quality of the test responses. 

There is a need for determining the reliability of the 
Psychosexual Interest Measure and the stimulus value of 
the cards. In addition, a larger sampling of categories 
may reveal a clearer picture of the personality dynamics 
operant at the age levels investigated in this study. 

153 pages. $2.05. Mic 57-4909 


UNCONSCIOUS SELF EVALUATION AND 
SUBLIMINAL FAMILIARITY: AN EVALUATION OF 
THE WOLFF-HUNTLEY EXPRESSIVE BEHAVIOR 
TECHNIQUE FOR ELICITING SELF CONCEPTS AND 
ITS RELATIONSHIP TO SUBLIMINAL FAMILIARITY 


(Publication No. 21,707) 
Martin Jerome Kaplan, Ph.D. 
New York University, 1957 


The Problem : 
The purpose of this experiment is to investigate the 
validity of the expressive behavior technique for studying 


the self concept and to indicate that the results obtained 
by proponents of this technique are explicable in terms of 
a factor of familiarity with the stimulus rather than being 
the result of self recognition and subsequent dynamic re- 
sponses within the personality. 


Method 








Two major groups of subjects were used in this inves- 
tigation. For one group familiarity with a stimulus was 
induced by constant repetition of the specific stimulus 
while changing the other stimuli in which it was embedded. 
The second group participated in hypnotically induced 
familiarity; post-hypnotic suggestion was used. This was 
called a “validation group” and was included as a built-in 
check to which the results of the learning induced sets 
could be compared. The procedure was as follows: 

The major experimental groups received four sets of 
handwriting samples, administered on alternating days; a 
total of sixteen samples was rated. A key sample chosen 
from the responses to the first set was inserted into each 
of two of the following three sets. The remaining set con- 
tained a copy of the subject’s own handwriting, unbeknownst 
to her, in lieu of the familiar sample. Three groups of 
subjects were utilized to control serial order effects. For 
each handwriting sample the subject first wrote a “free 
association” of thoughts and then rated the sample on six 
different graphic rating scales provided for the purpose. 

A one to eleven scale was used. Thus, both quantitative 
and qualitative results were obtained. 

The validation group received only ten handwriting 
samples, two sets of five each. The subjects were given 
posthypnotic suggestions to the effect that the first hand- 
writing sample of the first group of five would subcon- 
sciously appear familiar to them while the first handwrit- 
ing sample of the second group would subconsciously 
appear to resemble their own handwriting. 

The graphic ratings were subjected to a four-way anal- 
ysis of variance design; the free associations were ranked 
by two judges in terms of degree and amount of dynamic 
material present in each. Additionally, a personality 
evaluation of each subject was formulated from a personal- 
ity inventory they had completed prior to the experiment 
and from their responses to a ten card TAT. The person- 
ality evaluation was compared to the subject’s free asso- 
ciations to the familiar and self samples. 


Results and Conclusions 





1. The experimental groups produced significant dif- 
ferences to the familiar stimulus but failed to produce the 
differential responses to their own handwritings that had 
been expected on the basis of Wolff’s and Huntley’s studies. 
Only in the hypnotic groups were significant findings ob- 
tained in reference to both the self samples and the famil- 
iar samples but the significance of the difference was 
extreme for the hypnotically familiar stimulus and notice- 
ably less so for the hypnotic self sample. 

2. Rankings of the free association statements simi- 
larly indicated that the familiar stimulus elicited dynamic 
material but that the self stimulus failed to do so. For the 
hypnotic groups the findings were negative, although one 
judge found significant differences for the hypnotic self 
sample. 

3. There appears to be enough correlation between 
what a subject says of others and how he feels towards 
himself to permit a matching of measures of these two 
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areas with a significantly above chance accuracy (Contin- 
gency Coefficient of .96). ) 

4. Despite the significant statistical results obtained 
through use of the matching techniques, qualitative exam- 
ination of material from each subject indicates that the 
expressive behavior technique of testing for “depth” as- 
pects of the personality is severely limited; standard 
TAT cards were much more rewarding in this area. 

186 pages. $2.45. Mic 57-4910 


DRIVE SUMMATION AND REACTION 
TO FAILURE AS FACTORS IN SUSCEPTIBILITY 
TO INTERFERENCE IN PERFORMING 
COMPLEX PERCEPTUAL-MOTOR TASKS 


(Publication No. 23,770) 


Guy Henry Miles, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Don Lewis 


Eighty male Ss, selected on the basis of their achieve- 
ment imagery scores on the IPIT and their Taylor A-Scale 
scores, were classified as analyzers or non-analyzers on 
the basis of their verbal statements as to how they ap- 
proached block design problems. They were then given 12 
standard OL trials, 12 reverse IL trials, and 2 standard 
RL trials on the Iowa Pursuitmeter. Ss’ autonomic re- 
sponses were recorded over trials 7 to 26 of Pursuitmeter 
practice. 

The Pursuitmeter performance level of analyzers was 
above that of non-analyzers during OL and IL practice. 
During OL practice, low anxious Ss performed slightly 
better than non-anxious Ss. During IL, low anxious Ss and 
low AI Ss performed at a higher level than high drive Ss. 
Drive as reflected by AI scores apparently summated with 
that reflected by A-Scale scores in affecting motor per- 
formance. 

Differences among Ss in retroactive losses were appar- 
ent. Low drive analyzers showed the least loss in per- 
formance, low drive non-analyzers the largest loss. 

Ss with large increases in the magnitude of their auto- 
nomic responses from the last OL to first IL trials per- 
formed at a lower level on the Pursuitmeter during IL 
than did Ss with small changes in magnitude of response. 
Ss whose autonomic reactions showed adaptation over IL 
trials had significantly less retroactive loss than did non- 
adapters. 64 pages. $2.00. Mic 57-4911 


THE DEVELOPMENT OF A FORCED-CHOICE 
SCALE FOR THE EVALUATION OF SUPERVISORY 
ATTITUDE AND BEHAVIOR IN INDUSTRY 


(Publication No. 24,853) 


Solomon L. Schwartz, Ph.D. 
Temple University, 1957 


Recognizing the crucial role of the supervisor in indus- 
try, the basic hypothesis investigated was thata supervisor’s 





attitudes toward aspects of industrial life determine greatly 
success in a supervisory position. The major problem in 
this study was developing an instrument that would assess 
supervisory attitudes more adequately than present meth- 
ods permit. The forced-choice technique was selected as 
having the most promise in this area. Specific questions 
concerning the instrument’s characteristics were posed. 

The subjects were supervisors in two industrial plants 
in the Philadelphia area. Sentence-completion blanks 
were used for collecting items. By classifying items ac- 
cording to similarity of content four major attitudinal areas 
emerged. With the items that survived critical screening, 
two preliminary inventories were constructed for obtaining 
preference and discrimination indices. The latter were 
obtained by having one-half of the supervisors indicate 
agreement or disagreement with each item in accordance 
with how the “worst” supervisor they knew would respond; 
and the other half, on the basis of the “best” supervisor 
they knew. The responses of the two groups were com- 
compared, and the resulting chi-square values represented 
the discrimination indices. 

Systematic procedures were developed for constructing 
the final Supervisory Inventory. The result was a forced- 
choice scale of 24 tetrads, which possessed the following 
unique features. Each area is: (1) represented in each 
tetrad; (2) represented an equal number of times by a 
discriminating item with positive preference value; (3) 
represented an equal number of times by a discriminating 
item with negative preference value; (4) represented an 
equal number of times as a non-discriminating item; and 
(5) paired an equal number of times with every other area. 

Ten scores were obtained for each inventory. These 
consisted of four Area Discrimination Scores and a Total 
Discrimination Score, (obtained by algebraically summing 
the discriminating items selected in each area); and four 
Area Survey Scores and a Total Survey Score, (obtained 
by algebraically summing the favorable items selected in 
each area, without regard to their discriminative power). 

The forced-choice scale was validated on a new group 
of supervisors who were rated by their superiors. The 
ratings covered attitudinal characteristics and administra- 
tive-productive skills. 

Within the limitations of this study, the following state- 
ments can be made regarding specific problems investi- 
gated: 

1. The forced-choice technique can be successfully 
applied to measurement of supervisory attitudes for pur- 
poses of evaluating supervisory personnel. Odd-even 
reliability estimates for both Discrimination and Survey _ 
Scores were high (.91 and .88, respectively). A significant 
relationship was also noted between the rated characteris- 
tics of attitude and Total Discrimination and Survey Scores 
(Pearson product-moment coefficients of .61 and .50 re- 
spectively). Slight relationships existed between these 
total scores and the criterion of administrative-productive 
skills. However, a significant relationship was found be- 
tween results of the scale and total rated evaluations of 
attitudinal plus administrative-productive factors. The 
basic hypothesis that supervisory attitudes are related to 
supervisory success appears to have been substantiated. 

2. This forced-choice inventory was able to indicate 
strengths and weaknesses in four attitudinal areas. These 
were designated: (1) “Management”, (2) “Supervisors”, 
(3) “Employees”, and (4) “Human Relations Techniques”. 
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3. All area scores (both Discrimination and Survey 
type) were related to an external criterion of attitude. 

4. The Area Discrimination Scores exhibited a higher 
relationship than did Area Survey Scores when correlated 
with an external criterion of overall supervisory effective- 
ness. 

5. Interrelationships between Area Survey Scores were 
low. However, two interrelationships for Area Discrimina- 
tion Scores were significant. 

6. Each Area Discrimination and Area Survey Score 
contributed significantly to its respective Total Score. 

7. The method used for obtaining item discrimination 
indices was a successful and time-saving procedure. 

134 pages. $2.00. Mic 57-4912 


A DEVELOPMENTAL STUDY OF 
TACTUAL PERCEPTION IN NORMAL 
AND BRAIN INJURED CHILDREN 


(Publication No. 24,783) 


Hope Cowen Solomons, Ed.D. 
Boston University School of Education, 1957 


1. Statement of the Problem 


The purpose of this study was to investigate tactual 
perception in normal and brain injured children between 
the ages of five and nine years; and, to determine the 
possible effects of age, sex, handedness, and brain damage 
on tactual-kinesthetic functions. 


2. Subjects 


A total of 160 Normal children was tested, 32 at each 
age level, with an average IQ of 108. An equal number of 
boys and girls, and right- and left-handed subjects was 
selected. 

A total of 49 Brain Injured subjects was tested. Diag- 
noses of brain damage were made by three physicians 
after neurological and electroencephalographic examina- 
tion. The Brain Injured sample was divided into two 
groups: (1) 19 Handicapped children, with motor involve- 
ment of the hands, and an average IQ of 96; and (2) 30 Non- 
Handicapped children, with no motor involvement of the 
hands, and an average IQ of 100. 


3. Test Materials 


Tactual stimuli were varied in size, weight, texture 
and form. The stimuli were: 


Size--round, flat, wooden blocks five to seven cen- 
| timeters in diameter 


Weight--identical containers varying from 66 to 74 
grams 


Texture--different grades of sandpaper 


Form--wooden objects varying in shape 


4. Test Methods 


Each child was tested individually by the writer. The 
method of constant stimulus differences was used to 





measure discrimination of size, weight, and texture. Since 
form is a qualitative variable, perceptual differences for 
form could not be studied by the constant methods, and a 
multiple-choice type test was devised. 

Objects were hidden from view during testing. 


5. Statistical Methods 


In scoring, the number of errors was counted. In sub- 
tests Size, Weight, and Texture, the errors were weighted 
according to the distance of the variable stimulus from 
the standard. The scores were treated through analysis 
of variance. Comparisons among the Normal and two 
Brain Injured groups were carried out by t-tests between 
means. Reliability coefficients were computed by the 
Kuder- Richardson formula 21. 


6. Results 


Normal subjects.--Age was found to be a significant 
factor. Errors decreased between the ages of five to eight 
years. At the nine year level an increase occurred almost 
reaching the seven year score. Boys tended to make fewer 
errors than girls. 

Brain Injured subjects.--The Non-Handicapped group 
was superior to the Handicapped in every subtest except 
Weight. In subtest Form the preferred hand made signifi- 
cantly fewer errors. Age was significant only in subtest 
Texture. 

Comparison of groups.--In a comparison of all three 
groups, the data indicated general superiority in tactual 
functions for the Normal children. In subtest Form the 
Normal group was better than the Handicapped but at the 
same level as the Non-Handicapped. No significant differ- 
ences were found among any of the groups for subtest 
Weight. 

Reliability.--Weight appeared to be the least reliable 
subtest. The subtests were not reliable enough to permit 
individual prediction. Results of the Brain Injured sample 
appeared to be more consistent. 

















7. Conclusions 


(1) In the Normal subjects differences in age were 
found to be significant. Errors decreased between the 
ages of five to eight years, but at the nine year level an 
increase occurred almost reaching the seven year score. 

(2) The Normal children showed general superiority 
in tactual function. 

(3) Among the Brain Injured subjects, the Non-Handi- 
capped group was superior to the Handicapped. 

(4) No differences among groups were found in subtest 
Weight, which was found to be the least reliable of all sub- 
tests. 

(5) In subtest Form the Non-Handicapped group per- 
formed at the same level as the Normal group. 
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THE RELATION BETWEEN SCHOLASTIC 
STRESS AND PERCEPTUAL THRESHOLDS 


(Publication No. 24,044) 


Harvey William Wall, Ph.D. 
The Pennsylvania State University, 1957 


The general problem of the study was to observe per- 
ceptual behavior among students under scholastic threat. 
Concurrently, an attempt was made to give further clarifi- 
cation to two incompatible theoretical formulations which 
have been advanced to explain the effects of threat on per- 
ceptual thresholds, i.e., the original psychoanalytic-oriented 
principle of drive-reduction or Postman’s more recent 
Tolmanian-oriented principle of emphasis. It was proposed 
that an emphasis principle may be applicable in situations 
of mild delay and frustration, but that a principle of drive- 
reduction may offer a more valid interpretation when the 
integrity of the self-esteem is threatened by strong real- 
life stress. 

The subjects were 67 students who were judged to be 
capable of attaining a similar level of academic success, 
who were placed on strict academic probation, and who 
were confronted with impending dismissal from the Univer- 
sity for poor scholarship. Midway through this period of 
probation, seven groups of word pairs were presented to 
the students. Four of the groups were considered threaten- 
ing to the self-esteem (failure, insecurity), two groups 
were designated positive (success, security), and one group 
was neutral. On the basis of a pretest in word preference, 
partial support for the negative, positive, and neutral value 
of the stimulus words was obtained independent of the 
writer’s judgment in their original selection. 

Beginning at a point of complete impoverishment, and 
ending at one of unobstructed recognition, each of the 
stimuli was tachistoscopically exposed once in each of 
eight ascending levels of illumination. The illuminance 
level at which both words in any given pair were first 
identified accurately was designated the threshold of rec- 
ognition for that pair. Recognition thresholds for each of 
the stimulus groups were then correlated with scholastic 
success which was measured at the termination of the 
probationary period. 

A Pearson product-moment coefficient of correlation 
of .06 was computed first between the recognition thresh- 
old of neutral stimuli and success scores. Partial corre- 
lations among the thresholds of the critical word pairs 
and success scores independent of thresholds of neutral 
stimuli were then determined. Through the use of this 
statistical technique, selective differences among the 
students in attention and visual acuity were held constant. 

Partial correlations of -.62 and -.44 were found be- 
tween the recognition thresholds of failure-related stimuli 
and success scores. Both coefficients were significant at 
the .01 level of confidence. Partial correlations between 
thresholds of words related to insecurity and success 
scores were not as high, but both were well within the 
predicted direction. Conversely, partial correlations be- 

_ tween the thresholds of words related to success and se- 
curity were not significantly associated with success (.11 
and .17). 

In general, the results of the study question the princi- 
ple of emphasis. Because of the importance given to the 
variables of set and situational context in Postman’s sys- 
tem, positive instead of negative correlations between 





thresholds of threatening stimuli and success scores and 
negative instead of negligible correlations between thresh- 
olds for positive stimuli and success scores would have 
been expected. 

The major conclusions based on the arguments and 
findings of the present investigation are as follows: (1) The 
results suggest that the current controversy over motiva- 
tional effects in perception may stem from different con- 
ceptualizations of threat motivation; (2) the evidence is 
in tentative support of the hypothesis of motivational effects 
in perception, particularly with reference to the concept of 
perceptual defense; and (3) the evidence is in better sup- 
port of predictions based on a drive-reduction principle 
than those based on a principle of emphasis. 
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PARENT AND PEER-GROUP FRIEND ATTITUDES 
AS THEY RELATE TO THE SELF-CONCEPT OF 
THE JUVENILE DELINQUENT 


(Publication No. 24,414) 


Sarah Gilleland Allison, Ph.D. 
The University of Oklahoma, 1957 
Major Professor: Percy T. Teska 

This study was designed to provide data on the relation- 
ship between parent and delinquent-child attitudes, as 
compared with the relationship between delinquent-child 
and peer-group friend attitudes. It was hypothesized that 
there would be greater similarity between the self-atti- 
tudes of the delinquent and those of his peer-group friend 
than between the self-attitudes of the delinquent and those 
of his mother. Also, it was hypothesized that attributed 
unmatched self-percepts would characterize the-delinquent- 
friend relationship more than they would characterize the 
delinquent-mother relationship. Also, it was hypothesized 
that there would be greater mutual-awareness of self- 
attitudes between the delinquent and his friend than between 
the delinquent and his mother. Further, it was predicted 
that these above hypotheses would be more true for those 
adolescents exhibiting seriously delinquent behaviors than 
for those exhibiting less seriously delinquent behaviors. 

Fifty-seven persons served as subjects: 19 juvenile 
delinquents, the mother and the best friend of each of 
these delinquents. A check-list questionnaire was designed 
to reflect the attitudes comprising the individual’s self- 
concept. The meaning of the data was sought, not in the 
responses themselves, but in the degree of similarity 
between responses in the questionnaires answered by the 
mothers, the delinquents, and their friends. The question- 
naires were administered individually to each subject. 
Quantitative scores for the three operationally defined 
variables were derived. 

As predicted, the delinquents imitated more the self- 
attitudes of their age-associates than the self-attitudes of 
their mothers. Also, as predicted, the delinquents attri- 
buted their seif-attitudes to their friends more than to 
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their mothers. Contrary to the stated hypothesis, more 
mutual-awareness of self-attitudes existed between mother 
and delinquent son than existed between the delinquent and 
his associate. Although no statistically significant differ- 
ences were obtained between the most and least severely 
delinquent adolescents on the three interaction variables, 


the obtained differences were all in the predicted direction. 


These results were interpreted to be a demonstration 
of the degree to which the delinquent has a distorted pic- 
ture of himself and those about him. The delinquent has 
little knowledge or awareness of the self-attitudes of his 
delinquent associates. He ascribes his own characteris- 
tics to them, and follows his friends blindly in an attempt 
to be similar to them. Although he may report that he is 
misunderstood by his mother, she has more knowledge of 
his attitudes than he has of her attitudes. 

The methodology and variables of this investigation are 
seen as useful tools for further research in the important 
area of interpersonal relationships. 

81 pages. $2.00. Mic 57-4915 


THE DEVELOPMENT AND USE OF 
A SYSTEM OF DIAGNOSTIC 
CATEGORIES IN COUNSELING 


(Publication No. 24,213) 


Annabel Glasgow Berezin, Ed.D. 
University of Missouri, 1957 


Supervisor: Paul C, Polmantier 


PURPOSE: 
To develop and use a system of diagnostic categories 
applicable to college counseling clients. 


METHOD OF RESEARCH: 

A system of diagnostic categories was developed by 
the investigator to yield evaluative descriptions of the 
problems of college counseling clients. This was done by 


utilizing a pilot study involving thirty-one bona fide clients. 


The system included eleven diagnostic categories. Three 
of them, namely, EMOTIONAL, EDUCATIONAL, AND 
VOCATIONAL, pertained to the content of problems dis- 
cussed in the cases, while eight of them referred to causal 
categories of problems. The eight causal categories dealt 
within the study were: 


INTRAPERSONAL CONFLICT (INTRA): conflict be- 
tween self-motives 


INTERPERSONAL CONFLICT (INTER): conflict in 
motivations between self and significant others 


ENVIRONMENTAL CONFLICT (EC): conflict between 
the self and the culture, society, or situation 


DEVELOPMENTAL (D): lack of experience 
LACK OF SKILL (LS) 
LACK OF UNDERSTANDING OF SELF (LUS) 


LACK OF INFORMATION (LI): lack of understanding 
of significant environment 


SELF-ACTUALIZATION (S-A) 





Also, all eleven diagnostic categories were used by the 
investigator in categorizing 360 closed cases of an entire 
academic school year for the college counseling service 
used. The distribution of categorizations among the eleven 
categories was shown. In order to test the usefulness of 
the diagnostic categories further, experiments involving 
two settings, namely, research and service, were con- 
ducted. The research setting utilized three professional 
judges and 29 college counseling cases, while the service 
setting involved the regular counseling service staff as 
counselors and as reviewers of 102 current cases. 


SUMMARY: 

Results indicated consistency of usage of the categories 
and considerable agreement among judges within a setting 
and between settings. All ratings and agreement exceeded 
chance significantly. The content categories were found to 
be used in all settings with VOCATIONAL first, EDUCA- 
TIONAL second, and EMOTIONAL third. Adding both 
EDUCATIONAL AND VOCATIONAL problems, 85 per 
cent of the cases were so categorized. The greatest fre- 
quency of use of causal categories for a single category 
was INTRAPERSONAL CONFLICT, while all three con- 
flict categories comprised slightly over 50 per cent of all 
causal categorizations. While there was some overlap in 
usage of categories, collapsing of categories did not seem 
warranted at this time. The content categories were more 
easily identified and agreed upon by judges in all settings 
than were the causal categories. 


CONCLUSIONS: 


1. The derived diagnostic categories can be utilized in 
a meaningful way and in essentially the same man- 
ner in a service setting and in a research Setting. 


. The diagnostic categories can be used with a mini- 
mum of training based upon the manual developed 
by the investigator for that purpose. 


. Although college counseling cases can be catego- 
rized as to content problems more readily than 
they can be categorized as to causal problems, all 
the derived diagnostic categories seem to offer 
possibilities for future usage in practice and in 
research. 180 pages. $2.35. Mic 57-4916 


THE INFLUENCE OF INTRALIST SIMILARITY 
IN THE VERBAL ROTE LEARNING 
OF SCHIZOPHRENIC AND 
CORTICALLY DAMAGED PATIENTS 


(Publication No. 23,488) 


Robert Charles Carson, Ph.D. 
Northwestern University, 1957 


Adviser: Janet A. Taylor 


Recent experimental work growing out of earlier no- 
tions about conceptual ability in schizophrenic and brain 
injured individuals has shown distortions of the gradient 
of stimulus generalization in these two pathological groups; 
stated simply, it has been shown that schizophrenics ex- 
hibit more stimulus generalization than normals, while 
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persons with cortical brain damage exhibit less stimulus 
generalization than normals. It has been suggested that 
these findings may help to explain certain anomalies in 
the intellectual performance of schizophrenic and brain 
injured individuals. 

The present study was designed to investigate relative 
differences in the performance of schizophrenic and corti- 
cally damaged subjects on serial learning tasks varying in 
intralist similarity. The above findings on stimulus gen- 
eralization in these subjects, in view of current theoretical 
interpretations oi the role of stimulus generalization in 
producing the observed relationship between intralist sim- 
ilarity and difficulty of learning, led to the adoption of the 
following hypotheses. With increasing intralist similarity 
in the material learned: (a) schizophrenics will exhibit a 
more pronounced rate of increase in difficulty than will a 
normal control group, and (b) cortically damaged organics 
will exhibit a less pronounced rate of increase in difficulty 
than will a normal control group. 

Three groups of hospitalized patients, diagnosed re- 
spectively as schizophrenic, cortically injured and neuro- 
psychiatrically normal, were each divided into three 
equated subgroups. Each subgroup within a main group 
learned one of three serial adjective lists which differed 
from each other in degree of intralist similarity of mean- 
ing. Thus, there were nine subgroups, each representing 
a different combination of neuropsychiatric condition and 
degree of intralist similarity in the experimental list 
learned. 

Analysis of results showed hypothesis (b) to be con- 
firmed, thus supporting the theoretical framework from 
which this hypothesis was derived; with increasing intra- 
list similarity, the organics exhibited less increase in 
difficulty than did the normal control group. Hypothesis | 
(a) was rejected; the results for the schizophrenic group 
were opposite to those predicted by the hypothesis. Like 
the organics, they showed a less than normal increase in 
difficulty with increasing intralist similarity. However, 
various considerations prevented the drawing of any con- 
clusions from the latter finding. The complexity of the 
problems encountered in regard to the performance of the 
schizophrenic group suggests a continuing need for further 
research on basic psychological processes in schizophre- 
nia. 64 pages. $2.00. Mic 57-4917 


SERIAL VERBAL LEARNING AND RETROACTIVE 
INHIBITION IN AMENTS AND NORMAL CHILDREN 


(Publication No. 23,490) 


Robert Hood Cassel, Ph.D. 
Northwestern University, 1957 


Adviser: Janet A. Taylor 


Various serial learning phenomena were investigated 
with three groups of 26 male Ss each: normal children, 
familial and non-familial aments. The three groups were 
equated for MA (mean about 9.1 years and SD about 0.8). 
Although the normal group learned significantly faster than 
the aments ontwo three-word serial lists which were intro- 
duced for the purpose of training and practice, there were 
no significant group differences in over-all performance 





on a six-word serial list. All groups showed the boxed 
serial position effect on this list and approximately to the 
same degree. 

Possible differences between groups in amount of RI 
were also studied. Each group was halved, one subgroup 
learning a five-word list on which three of the words were 
the same as used in the previous six-word list but ina 
different position. The remaining subgroups served as a 
control and were given a card sorting task for an equiva- 
lent time. The relearning data for the six-word list indi- 
cated that RI had taken place but again, no significant group 
differences obtained. 57 pages. $2.00. Mic 57-4918 


AN INVESTIGATION OF MOTIVATION AND 
CONTENT AS FACTORS INFLUENCING 
THE PERFORMANCE OF SCHIZOPHRENICS 
ON CONCEPT FORMATION TASKS 


(Publication No. 23,474) 


David K. Cavanaugh, Ph.D. 
The University of Buffalo, 1957 


The aims of this study were to test certain theoretical 
and applied concepts regarding the concept formation 
performance of schizophrenics. The performance of 
schizophrenics was compared with that of non-psychotic 
individuals. The performance of all subjects was meas- 
ured with regard to the level of motivation present and 
the content of the test materials. | 

One-hundred eight schizophrenics and 36 normals 
were tested with an intelligence measure and two concept 
formation tests. Half of each population sample received 
the concept formation tests under the usual conditions of 
psychological testing. The remainder of the subjects 
recieved the tests under conditions of increased motivation. 
The latter conditions were defined in terms of an escape 
from aversive stimuli design. For the conditions of in- 
creased motivation, white noise was administered to the 
subject through earphones at the time of presentation of 
a concept formation test item. The noise was terminated 
when the subject made a correct response or the maximum 
time limit for the item was exceeded. Two types of test 
content were used, i.e. socially-toned material vs. formal 
or neutrally-toned concepts. Two scoring procedures 
were utilized to explore the availability of concepts and 
the ease with which concepts were available. The results 
of the study were evaluated statistically with a three factor 
analysis of variance technique. 

Under the noise conditions, schizophrenics performed 
at a significantly higher level than did schizophrenics 
under the usual testing conditions. The performance of 
the normal subjects was not differentiated by the testing 
conditions. Under the usual testing conditions, the schiz- 
ophrenics performed at a level significantly below that of 
the normals. Under the noise conditions, the schizophren- 
ics approximated the performance level of normals on 
both types of test content used in the study. 

The results of the study were discussed with regard to 
several theories of schizophrenia and previous research 
in schizophrenic concept formation. A group of theorists, 
typified by Goldstein, emphasize the similarities between 
brain damaged patients and schizophrenics with regard to 
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performance on concept formation tests. These theorists 
suggest a relatively permanent, generalized decrement in 
schizophrenic capacity. A somewhat different position is 
advocated by theorists such as Cameron who emphasize 
the role of social learning in schizophrenia. These theo- 
rists do not stress organic deficit but suggest a progres- 
sive substitution of asocial fantasy for the more normal 
process of reality testing through social interaction. Like 
the more organically oriented theorists, this group points 
away from a potential for normal functioning in schizo- 
phrenia. In addition, some previous research, stemming 
from Cameron’s theory, has suggested that schizophrenics 
suffer differential decrement on socially-toned as opposed 
to neutrally-toned test material. Within the limitations of 
the present investigation, the above theoretical positions 
were not supported by the present results. 

The findings of the present investigation were more 
consistent with the theoretical position typified by Hunt and 
Cofer. These theorists stress the distinction between sam- 
ples of performance and the potential abilities of schizo- 
phrenics. They suggest that important differences may be 
found in schizophrenic performance as a function of moti- 
vation. Related theories emphasize the defensive function 
of schizophrenic behavior in avoiding environmental stress. 
The present findings tend to suggest that relatively normal 
functioning may be within the repertoire of the schizo- 
phrenic, which is unlikely to be tapped in the context of 
usual examination procedures. The importance of efforts 
to maximize the subject’s motivation toward normal be- 
havior would seem to be indicated by the present study. 

The present investigation suggests a variety of hypoth- 
eses to be explored in future studies. The present investi- 
gation was, of necessity, limited to relatively undeterio- 
rated patients. Extension of this study’s-design to more 
severely disturbed patients is essential to establish param- 
eters of generalization for the present findings. The moti- 
vation construct was employed in interpreting the results 
of this study. Attempts to manipulate motivation through 
the use of positive rewards and/or avoidance learning 
designs may reveal more useful techniques. Concentration 
on retraining motivation, rather than thinking may prove 
fruitful in the treatment of schizophrenics through psycho- 
therapy and other procedures. | 
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THE POTENTIALITY FOR CHANGE OF 
AN EXPECTANCY AS A FUNCTION 
OF THE AMOUNT OF EXPERIENCE 


(Publication No. 23,691) 


Robert Alfred Good, Ph.D. 
The Ohio State University, 1952 


Rotter’s Social Learning Theory of Personality places 
much stress upon a construct of expectancy in its formula- 
tions. This appears to be in line with current psychological 
thought. Comparative psychologists, social psychologists, 
psychologists interested in perception and psychophysical 
methods, and psychologists interested in aspiration all 
seem to be faced with the need for this, or a similar, con- 
struct. The quantity of research being compiled under this, 





or a related heading, appears to justify the postulation of 
the construct. 

According to Rotter, the expectancy construct may be 
considered as composed of two sub-variables. One of 
these is designated E', and is defined as expectancy based 
upon the history of reinforcement within the specific situa- 
tion. The other sub-variable is designated as GE, and is 
the generalization effect as summarized from other related 
behavior-reinforcement sequences. These interact ina 
mathematically undefined manner to produce a specific 
expectancy for any given situation. This expectancy, in 
conjunction with the reinforcement value of the potential 
goal, operates to determine the specific behavior which 
will occur in the situation. Stated quasi- mathematically, 
E equals f(E' and GE). 

It is hypothesized that an individual, when confronted 
with a novel situation, will be forced to rely upon general- 
ization effects in the determination of his expectancy and, 
hence, his behavior. A group of such individuals would, 
therefore, show the largest amount of variability during 
the early stages of dealing with such situations. 

If the group of individuals previously described were 
repeatedly faced with this situation, however, there would 
be an opportunity for an expectancy specific to develop. 
Since this specific expectancy would be uniform for all 
members of the group, its influence would be shown ina 
decrease in variability, although absolute uniformity among 
the members would be rarely encountered. 

Correlated with the increasing tendency toward uni- 
formity of expectancy, as a result of increasing experience, 
would be an increased resistance to modification. The pre- 
diction can be made, on this basis, that a single strong 
reinforcement would show a differential influence on groups 
which differed in the amount of experience they had been 
given on a novel task. 

The design of the experiment to test these hypotheses 
was such as to afford an opportunity to test an extra-sys- 
tematic hypothesis with ease. It was decided, therefore, 
to investigate the probability that an expectancy which was 
developed through spaced behavior-reinforcement se- 
quences would be better learned, i.e., more resistant to 
change, than would an expectancy developed through condi- 
tions of massing an equal number of behavior-reinforce- 
ment sequences. 

As a methodological consideration, it was necessary 
to predict with a fair degree of accuracy the score which 
people would choose from a possible range of zero to fifty 
as the one they were most likely to make. This would be 
prior to any experience on the task. Systematic formula- 
tions would not enable a sufficiently accurate prediction to 
be made, but examination of previous research led to a 
prediction of a value of twenty-eight, as the score most 
people would predict for themselves. 

As a means of testing these hypotheses, 125 male high 
school students were divided randomly into five experi- 
mental groups of twenty-five persons, each. The experi- 
mental procedure which they followed was determined by 
their group membership. All of the subjects were “tested” 
individually on a pseudo “mechanical aptitude test.” Prior 
to this “test,” the subjects were given numbers of “prac- 
tice trials” for which they had prearranged scores pre- 
sented to them. The number of such practice trials was 
dependent on the group to which they had been assigned. 
The practice trial scores were arranged so that, regardless 
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of the number of previous trials, all groups would state an 
expectancy approximating twenty-eight at the time of the 
test. 

The test consisted of asking the individual to state an 
expectancy for the next trial. Following the trial, he was 
informed that he had made a score which exceeded his 
stated expectancy by ten points. He was requested to make 
a second statement of expectancy for his next trial. These 
two statements of expectancy for each individual were then 
compared and the differences noted. These difference 
scores were combined by group and compared for signifi- 
cant differences between the groups in the amount of change 
induced as a result of the standard reinforcement of the 
ten-point increase. 

The experience histories of the various groups were 
as follows: 





Group I had no experience on the task prior to the first 
statement of expectancy. 


Group II had one practice trial, for which they received 
a score of twenty-eight. 


Group II had five practice trials, for which they re- 
ceived in order scores of 25, 27, 29, 26, and 
28. All trials and the test were completed in 
a single session. 


Group IV was given the same sequence of practice trials 
and scores as Group II, one practice trial 
being given per day and the test trials following 
immediately upon the last practice trial. 


was given practice trials and scores of 25, 27, 
29, 26, and 28 on the first day; 26, 25, 27, 28, 
29 on the second day; and 25, 27, 29, 26, and 


28 on the third day. The test trials followed 
immediately after the practice trials on the 
third day. 


Statistical treatment of the scores for first expectancy 
statements indicates that variability is significantly greater 
in the two groups receiving the least prior experience. 

The remaining three groups had nearly identical variances 
at a much smaller level. 

These results are taken as, in general, confirmatory to 
the hypothesis that variance decreases with experience. 
The confirmation of the expectancy of twenty-eight which 
was predicted for the “no practice” group appeared to have 
the effect of truncating the lower portion of the variability 
in this group. No indication of the degree of the difference 
in variance is possible, however. 

The variances of the longer practice groups seem to 
have diminished to an asymptotic condition which had 
twenty-eight as its limiting baseline. The minimal degree 
of variance possible seems to be quickly reached during 
the first five trials. 

Comparison of the amounts of change of expectancy 
induced by the single positive reinforcement reveals that 
Groups I and II modify in almost identical fashion. Either 
of these groups shows change which exceeds that of Groups 
Il, IV, or V by a significant amount. There are no signifi- 
cant differences among Groups III, IV, and V. 

These results are interpreted as confirming the hypoth- 
esis of decreasing modifiability of expectancy with experi- 
ence, but with limitations. If the predicted curve is nega- 
tively accelerated, the lack of significant differences 
among the groups with longer practice is not surprising, 








and the great similarity may be attributed to the approach 
of asymptotic conditions. This might be considered a flaw 
in the design, but it indicates the importance of more 
thorough investigation of the processes occurring during 
the first five trials. 

The similarity of the “no experience” and the “one 
trial” groups appears to be evidence against the hypothe- 
sis. The design was such, however, as to make the one 
trial a confirmation of the expectancy predicted under “no 
experience” conditions. This would make the groups sim- 
ilar psychologically, and each of them would be forced to 
make future predictions on the basis of one point on the 
curve. Since they had no indication of slope and possessed 
the cultural expectancy of improvement, the influence of 
the positive reinforcement on them was considerable. The 
other three groups were identical in receiving sufficient 
trials to lead to an expectancy of little improvement on 
the basis of their extrapolations. 

Group III did not differ significantly from Group IV, 
and such difference as was evident was not in the predicted 
direction. This does not conform to the prediction that an 
expectancy based upon spaced reinforcements will be more 
stable than one based upon conditions of relative massing. 
The suggestion is made that optimal arrangement of spac- 
ing may have been greatly exceeded in the experimental 
design. The approach to asymptotic conditions is relevant 
here, also. 

The mean expectancy statement for Group I, which 
received no experience prior to the test, was 29.16. This 
is regarded as indicating a relatively stable phenomenon 
which may be incorporated for use in the design of experi- 
ments similar to the present one. 

It was noted, further, that variance was markedly in- 
creased by the introduction of the larger reinforcement. 
This was most obvious with the groups which had become 
relatively uniform through the action of the larger amounts 
of experience. No interpretation is offered for this in- 
crease in variance, although it appears a suitable subject 
for further research. 

These results are interpreted as illustrating the rela- 
tive influences of an expectancy factor developed as the 
result of the history of reinforcement within the specific 
situation and an expectancy factor derived from experience 
in related situations which is generalized to the present 
situation. The results of the experiment are, in general, 
confirmatory of the theoretical hypotheses regarding these 
factors as components of the over all expectancy. 

Further research is necessary to delineate the slope 
of the curve for expectancy stabilization as a function of 
experience. There are indications that the most marked 
change in expectancy occurs during the first few trials in 
a novel situation. It is possible that a still longer sequence 
of practice trials would reveal further influences on stabi- 
lization, but it is difficult to institute such a series ina 
realistic fashion. 

Some of the factors which influence the relative degree 
of dominance of the generalized expectancy factor, as op- 
posed to the expectancy factor generated in the situation, 
in the determination of the precise expectancy stated 
following a strong reinforcement appear related to indi- 
vidual personality variables. These variables are dis- 
cussed in relation to spontaneous comments and observa- 
tions by individual subjects. 

The research has implications on several levels. It 
appears evident that a construct of expectancy can be 
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defined and converted into mathematical terms. This 
assures the value of the theoretical postulation. The theo- 
retical emphasis on an historical approach to such a con- 
struct is reaffirmed. The position taken in Rotter’s Social 
Learning Theory appears capable of handling the data. 

On the level of general clinical applicability of the re- 
sults, some of the findings seem to possess suggestive 
qualities. It seems evident that an ahistoric approach to 
the study of personality in the clinic would, of necessity, 
lead to lowered predictability. Historical factors are 
necessary to differentiate identical expectancies in the 
prediction of change. 

If expectancy is stabilized so rapidly in the first few 
experiences, it seems obvious that much more careful 
investigation of the techniques and procedures used in the 
early therapy sessions is needed. These early sessions 
would appear to have a great influence upon the expectan- 
cies of the patient in therapy and, hence, on the entire 
course of the therapy. 

Finally, it should be noted that when the aim of the 
psychologist is the change or modification of the expectan- 
cies of others, this change is most readily accomplished 
in those areas where the smallest amount of previous ex- 
perience has occurred. This could be of the utmost impor- 
tance when the therapist desires to demonstrate to the 


patient the potential for change which the patient possesses. 
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SPEECH CHARACTERISTICS AND CONTENT 
OF CLIENT STATEMENTS AS 
CUES FOR CLINICAL JUDGMENT 


(Publication No. 23,742) 


Austin Earnest Grigg, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Leonard D. Goodstein 


Three variables in the interview situation that may play 
a role in influencing the judgments of clinicians about their 
clients were manipulated in the present study: the voice of 
the interviewee, the content of the statements made during 
the interview, and the training and experience of the clini- 
cian. Through an analysis of variance, the effects of dif- 
ferences in these variables on the accuracy of the predic- 
tions of clients’ responses by clinical judges was studied. 

The first counseling interviews of three male clients 
with personal problems in a university counseling service 
were recorded, and during this first visit the clients were 
asked to indicate their appraisal of themselves by making 
Q-Sorts, by answering the Gough Adjective Check List and 
by indicating their reactions to a brief Self Report Ques- 
tionnaire. From each of these clients’ interview, a ten 
minute portion of the tape recording was selected and an 
exact typescript was prepared. Then, an experienced 
actor reenacted this interview selection with the original 
counselor. Thus, for each of the three clients, any one of 
three sets of data could be supplied to a given group of 
clinical judges: the actual tape recorded selection as given 





in the interview by the client, or the tape recorded selec- 
tion as reenacted by the actor, or the exact typescript of 
the interview selection. Also, since there were selections 
from the interviews of three clients, it was possible to 
vary the content of the interviews. | 

Groups of judges were given various combinations of 
the voice and content conditions and were asked to predict 
(actually, postdict) how the clients responded to the three 
personality tests. The accuracy of any judge’s predictions 
was measured by the number of agreements between these 
predictions and the responses of the clients. Later, the 
judges were also compared with responses keyed by a 
consensus of three clinicians. Seventy-two judges were 
used: twenty-four naive judges without clinical training, 
twenty-four graduate student clinical trainees, and twenty- 
four clinical psychologists with the Ph.D. degree. 

The results were: (a) The two groups with clinical 
training and experience, the trainee and the Ph.D. groups, 
predicted client responses more accurately than the naive 
judges. (b) Between the experienced groups, however, 
there occurred no statistically significant differences in 
accuracy of prediction of client responses. (c) A voice 
discrepant from the original speaker of the content low- 
ered the accuracy of judgment for all groups of judges. 

(d) Different interview contents appeared to be related to 
differences in the accuracy of judgments about the client, 
but the instrument being used to make the prediction ap- 
peared to be an important variable. (e) The script condi- 
tion, with total absence of voice cues, in some instances 
was associated with the most accurate predictions. (f) 
There was no interaction between experience and voice, 
or between experience and content that reached statistical 
significance. 103 pages. $2.00. Mic 57-4921 


THE PROJECTIVE EFFECTS OF EXPERIMENTALLY 
AROUSED RESPONSE TENDENCIES ON 
THE RATING OF PICTURES 


(Publication No. 23,750) 


Robert Howard Hornberger, Ph.D 
State University of Iowa, 1957 


oe Professor Leonard D. Goodstein 


The purpose of this study was to investigate the pro- 
jective effects of fear and sexual arousal upon the rating 
of neutral pictures. The exposure time and the sex of the 
pictures were varied to ascertain the relationship between 
these stimulus characteristics and similar and comple- 
mentary projection. 

From the 72 male college students who served as Ss 
in this study three experimental groups of 24 Ss each were 
formed: 1) a fear arousal groupl 2) a sexual arousal 
group; and 3) a control group. Each S of the fear arousal 
group was told by a large, imposing looking male E that 
he was participating in a study of the relationship between 
perception and bodily resistance to electricity and he was 
shocked while he was doing a simple arithmetic task. 
While each S was threatened with more shock while he 
rated the neutral pictures, no shock was actually adminis- 
tered during the picture rating. In addition to the shock, 
the experimental procedures and the complex electrical 
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equipment used in this study were designed to increase the 
fear-arousing properities of the situation. 

The E used for the sexual arousal group was an attrac- 
tive woman who purposefully dressed and behaved in a 
provocative manner. She informed each S of that group 
that he was participating in a study of the tastes of college 
men in feminine beauty and asked him to rank order for 
beauty ten pictures of nude women. Each S then rated the 
neutral pictures. 

Each §S in the control group rated the neutral pictures 
without any preliminary experimental activity. 

The 16 neutral pictures of eight men and eight women, 
which the Ss of all groups rated and which had been se- 
lected from a college yearbook because of neutrality or 
ambiguity of facial expression, were projected onto a 
screen and exposed to the S for either a 0.2 second or a 
five second interval. The task was presented as a test of 
the S’s ability to judge subtle emotional states from pic- 
tures and the S rated the pictures by selecting ten adjec- 
tives for each picture from a forced-choice adjective 
check list which yielded six scores: 1) a fear similar 
score; 2) a fear complementary score; 3) a fear total 
score which was the total of the fear similar and fear 
complementary scores; 4) a sex similar score; 5) a sex 
complementary score; and 6) a sex total score which was 
the sum of the sex similar and sex complementary scores. 

The major findings of this investigation were: 


1. The finding that the fear arousal group had signif- 

- icantly higher fear complementary scores than 
the control group was interpreted as evidence for 
the complementary projection of fear. 


. In no other instance did either the fear arousal or 
the sexual arousal group give evidence of either 
similar or complementary projection in their 
ratings of the pictures. 


. There was an inhibition of sex similar responses 
by the sexual arousal group. 


. Stimulus ambiguity, defined by the exposure time 
of the neutral pictures, did not seem to be an 
important factor in the rating of those pictures. 


. The findings that more sex responses of all kinds 
were made to women than to men, that men were 
rated as more “frightening” than women, and 
women, as more “frightened” than men were in- 
terpreted in terms of the different social roles of 
the two sexes. 


The results of this study suggest that the occurrence 
and/or type of projection may be related to the particular 
response tendencies involved, and raise doubt as to the 
usefulness of a general or undifferentiated concept of pro- 
jection. Suggestions for further research were briefly 
discussed. 69 pages. $2.00. Mic 57-4922 





THE PERCEPTIONS OF ADJUSTMENT AND 
FAMILY ATMOSPHERES BY DELINQUENT AND 
PUBLIC HIGH SCHOOL BOYS AS MEASURED BY 

FORCED-CHOICE PROJECTIVE TECHNIQUES 


(Publication No. 23,982) 


James D. Pearce II, Ph.D. 
The Florida State University, 1957 


This study was designed to investigate the perform- 
ances of delinquent and nondelinquent boys on two forced- 
choice projective techniques. Using as subjects randomly 
selected samples of 91 institutionalized delinquents and a 
control group of 136 public high school boys, the following 
three criterion scores were obtained: Perception of Ad- 
justment, Positive Family Perception, and Negative Fam- 
ily Perception. 

For this purpose, an instrument yielding a Perception 
of Adjustment score based on the subject’s responses to 
38 forced-choice questions about 14 drawings of a boy in 
various situations was developed. Each question has three 
possible answer choices, scorable in terms of positive, 
neutral, or negative adjustment, the scores being substan- 
tiated by agreement of ten professional judges. Thesecond 
projective technique used was a modified Blum Blacky 
Picture Test, yielding two scores from a forced-choice 
inquiry, positive and negative family perceptions. 

Using analysis of variance and Pearson correlation 
techniques on the three criterion perception scores, it 
was shown that differences, significant at the 1% level of 
confidence, exist between the mean scores of institutional- 
ized delinquent and public high school boys. A significant 
difference between the mean Otis I.Q. scores of the two 
groups affects only the negative family perception score, 
the two being positively correlated at the 1% level of con- 
fidence for both groups of subjects. The perception of 
adjustment scores for the total number of subjects in both 
high school and delinquent groups show a positive correla- 
tion, significant at the 1% level of confidence, with the 
positive family perception scores, and a negative correla- 
tion, significant at the 5% level of confidence, with the 
negative family perception scores. 

These results indicate that a group of institutionalized 
delinquent boys performs in a forced-choice projective 
situation significantly different from a group of similar 
aged public high school boys. Further, the high reliability 
of responses to the perception of adjustment pictures and 
inquiry indicates that it is possible to construct a forced- 
choice projective instrument, based on dynamic personality 
theory and utilizing relatively ambiguous stimuli pictures, 
yielding a quantitative score suitable for statistical analy- 
ses, and offering promise as an instrument for delinquency 
research. 68 pages. $2.00. Mic 57-4923 
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EFFECTS OF A VARIATION IN INSTRUCTIONS 
AND PICTORIAL STIMULI ON 
RESPONSES TO TAT-LIKE CARDS 


(Publication No. 23,789) 


Norman Solkoff, Ph.D | 
State University of Iowa, 1957 


Chairman: Dr. Leonard Worell 


The purpose of this study was to investigate the effects 
of variations in instructions and pictorial stimuli on re- 
sponses to TAT-like cards dealing with the dimensions of 
sex and hostility. First- and third-person instructions 
were administered in combination with pictorial stimuli 
ranging from most to least sexual or hostile. 

A group of ninety college students was employed in the 
various aspects of this study. 

One group of Ss composed the third-person group and 
was. required to make up a story about each picture as 
though it was happening to the stimulus figures. Ss com- 
prising the second group were required to respond in the 
first person; that is, to identify with one of the stimulus 
figures and to tell the story as though it were happening to 
S himself. 
~ Twelve TAT-like pictures, six depicting sexual scenes 
and six depicting hostile content comprised the pictorial 
stimuli for this experiment. Each S was administered the 
entire series of twelve pictures in a random order. 

It was hypothesized that the increased avoidance asso- 
ciated with first person instructions would be reflected in 
longer initial reaction times, a greater reduction in verbal 
output (total number of words) and in higher inhibition 
ratings than under third person instructions. It was also 
predicted that inhibition, as defined by these measures, 
would be greatest under conditions of most sexuality (or 
hostility) and least under conditions of minimum sexuality 
(or hostility). Finally, we anticipated an interaction be- 
tween the degree of sexuality (or hostility) expressed by 
the pictorial stimuli and the instructions variable. That is, 
the effect of instructions on the measures of inhibition 
would depend upon the extent to which sexuality or hostility 
is expressed in the pictures. 

To arrive at ratings of inhibition, a scoring scheme 
was developed making use of the concept of “psychological 
freedom of movement”. Judges were trained in the use of 
this rating system until a satisfactory level of inter-rater 
reliability was reached. 

It was found with respect to the instructions variable 
that initial reaction time was increased under first-person 
instructions, but this increment was significant only for 
the hostility pictures. Verbal output was consistently 
though not significantly reduced under first-person condi- 
tions, while the inhibition ratings were significantly height- 
ened under first-person instructions only for sexuality 
series. 

As regards the intensity of the pictorial stimuli, it was 
shown that initial reaction time was shortest for the mod- 
evately sexual pictures, while the hostile pictures produced 
no significant differences. Verbal output was greatest for 
the least sexual pictures but was also greatest for the 
most hostile cards. Finally, the inhibition ratings were 
highest for stories told to both the most sexual and most 
hostile pictures. All of these differences were significant. 

An investigation of the pictures by instructions 





interaction revealed that for the response measure total 
number of words there was a significant instructions by 
degree of sexuality interaction. Order of presentation of 
the pictorial stimuli significantly affected only one crite- 
rion measure, namely, total number of words. 

The absence of any relationship between our three 
response measures as well as the possible complexity of 
the instructions variable were discussed as possible fac- 
tors in the explanation of the results. Some proposals for 
future research were offered and implications for the 
current TAT were suggested. 

82 pages. $2.00. Mic 57-4924 


MUTUAL VALUE-PREDICTIONS 
OF HUSBANDS AND WIVES 


(Publication No. 24,395) 


John Louis Wallen, Ph.D. 
University of Oregon, 1957 


Adviser: Leona E, Tyler 


The factors influencing how married partners predict 
the value-decisions of the spouse were investigated in data 
from 253 couples. Each spouse filled out his own self- 
preferences on a forced-choice questionnaire designed to 
reveal goals in child-rearing. Each spouse then predicted 
how his mate had filled out the questionnaire. 

Analysis of responses to individual items showed that 


the predictions were more dependent upon stereotypes in 


the sample and upon the predictor’s own self-preferences 
than upon the target’s self-preferences. Analysis of how 
the spouses predicted their mates’ value scores (derived 
from scoring all items with an a priori key) again showed 
that assumed similarity was more pronounced than any 
relation to the targets’ actual scores. 

The results were interpreted as casting doubt upon 
explanations of interpersonal understanding couched in 
faculty or ability concepts, i.e., in terms of an ability, 
such as empathic ability, presumed to vary in amount from 
individual to individual. A theory was proposed which con- 
ceived of accuracy in some situations as explained by the 
same factors used to explain inaccuracy in other situations. 

In interpersonal prediction.of values a prediction- 
strategy would be expected that would aim at keeping error 
within tolerable limits (gambling strategy) rather than 
completely eliminating it (problem-solving strategy). Fur- 
ther, it would be expected that a prediction-strategy mini- 
mizing cognitive strain would be preferred. Such a strat- 
egy would (a) be wholistic, configural, (b) show preference 
for nonrational, “impressive” cues, and (c) tend toward 
an all-or-none dependence upon the criterial cues selected. 
Two such wholistic, focussing prediction-strategies are 
(1) prediction based upon assuming target is similar to 
oneself, and (2) prediction based on stereotypes. It is 
hypothesized that two criterial attributes (1) “I like him; 
he likes me”, (2) “We like the same kind of people” lead 
to predictions based on assumed similarity in an approxi- 
mately all-or-none fashion when the outcome is one of 
great concern. This wholistic strategy may undergo modi- 
fication when it is intersected by a stereotyped expectation 
regarding the classes to which the target belongs or 
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regarding the target himself as a result of frequent past 
experience concerning the target. 

The accuracy of any prediction strategy depends upon 
the targets to which it is applied. Obviously, a predictor 
whose strategy is based on assumed similarity can maxi- 
mize his accuracy by predicting for targets who holdvalues 
or stereotypes in common with his own. Accuracy or inac- 
curacy in interpersonal prediction of values is thus hypoth- 
esized to result from the interaction of relatively simple 
prediction strategies with principles of social attraction 
and grouping rather than from individual differences in 
empathic ability or in accuracy of interpersonal percep- 
tion. 110 pages. $2.00. Mic 57-4925 


SOME CHILD-TRAINING FACTORS RELATED 
TO AGGRESSIVE ANTISOCIAL BEHAVIOR 
IN ADOLESCENT BOYS 


(Publication No. 23,222) 


Richard Haig Walters, Ph.D. 
Stanford University, 1957 


-The purpose of this experiment was to determine the 
family interrelationships and child-training practices 
which contribute to the development of aggressive, anti- 
social behavior in adolescence. Fifty-two adolescent boys, 
26 experimental subjects and 26 controls, and their par- 
ents, were selected for study. The experimental group 
consisted of boys who had a history of antisocial behavior; 
the control group was chosen from boys who, according to 
the opinion of school counselors, were neither markedly 
aggressive nor markedly withdrawn. The study was con- 
fined to Caucasian boys who came from legally intact 
families, who were of average or better intelligence, whose 
parents were steadily employed, and who did not live in 
deteriorated or high-delinquency neighborhoods. The ex- 
perimental and control groups were individually matched 
on the basis of the boy’s age and the father’s occupational 
status. 

The data pertaining to the child-rearing practices and 
intra-family relationships were obtained through inter- 
views with the parents and the boy. The parents and the 
boy were interviewed separately and, in most cases, simul- 
taneously by three different interviewers. A semi-struc- 
tured form of interview schedule was used, and the inter- 
views were recorded on audographs. The areas investi- 
gated included the boys’ aggression, dependency and sex 
behavior, and the parental handling of such behavior; par- 
ental demands and restrictions, and the interpersonal 
relationships within the family. The data were rated on 
five-point rating scales directly from the recordings. To 
prevent contamination, different pairs of raters were used 
for the mother, father, and adolescent interviews, respec- 
tively. Reliabilities were generally high, being predomi- 
nantly in the .80’s and .90’s. 

In comparison with the controls, the experimental boys 
were more direct in expressing aggression, and had fewer 
guilt-feelings about aggressive behavior. On the other 
hand, they showed less dependency behavior and more 
dependency anxiety in their relationships both to adults 
and to peers. They had had much more heterosexual ex- 
perience leading to intercourse than the control boys, and 





they showed less sex anxiety. They displayed less warmth 
and esteem for their fathers, and identified with them less, 
than did the controls; in addition, they felt more rejected 
by their parents. 

The two groups of parents differed most significantly 
in the quality of their relationships to their son. The ex- 
perimental parents, both mother and father, were more 
rejecting of their son and showed less esteem for him than 
did the control parents. The experimental fathers, though 
not the mothers, displayed significantly less warmth to- 
ward their son, had spent less time with him in early 
years, and had used more physical punishment. In addi- 
tion, the marital relationships between the parents of the 
experimental group were characterized by less warmth, 
less affection, and less esteem for the spouse than was the 
case for the control parents. In their techniques of disci- 
pline, the parents of the experimental boys tended to make 
greater use of external methods of discipline, e.g., depri- 
vation of privileges, and less use of reasoning. 

There were also some significant differences between 
the experimental and control parents in the handling of 
specific forms of behavior. The mothers of the experi- 
mental boys were more permissive of aggression toward 
themselves, and more punitive of dependency behavior, 
than were the control mothers. In addition, the control 
parents tended to be more tolerant of sex behavior which 
was not likely to lead to intercourse, and less tolerant of 
behavior which might have this effect. 

It was concluded that the antisocial behavior of the 
experimental boy deprives primarily from a conflict in 
the area of dependency. This conflict is related to the 
attitudes and behavior of both parents, but expecially to 
the father’s lack of acceptance and warmth. The disrup- 
tion of the father-son relationship makes identification 
with the father difficult; consequently, internalization of 
parental values is not completely achieved. The boy’s 
antisocial behavior is viewed, on the one hand, as a defense 
against close dependency relationships, and on the other, 
as inviting the kind of punishment by authority figures 
which eventually places him in a dependent position. In 
this position, dependency needs are to some extent met, 
but in such a way as to permit denial of them at a con- 
scious level. 310 pages. $4.00. Mic 57-4926 — 
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AN ANALYSIS OF A PARASITIC SOCIAL 
RELATIONSHIP IN PAIRS OF RATS 
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Alan Baron, Ph.D. 
University of Oregon, 1957 


Adviser: Richard A. Littman 


When two rats are present together within a bar-press- 
ing situation in which the bar and food cup are located 
some distance apart, a parasitic social relationship may 
result. One animal (the “worker”) executes most of the 
bar-press responses while his partner (the “dependent”) 
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remains by the food cup and thus eats the major share of 
the food pellets that are produced. 

A series of seven experiments were conducted in order 
to identify some of the determinants contributing to the 
development and maintenance of such parasitic social 
interaction. These were the main findings: 

1. A past history of extensive solitary practice within 
the test situation did not lead to continued responding by 
either or both animals under the social condition. In al- 
most all of the pairs that were studied, eventually only 
negligible amounts of food were produced within the test 
situation. 

2. The formation of pairs in which one animal had 
previously learned the necessary bar-press response 
while its partner was naive with respect to the function of 
the bar increased the incidence of worker-dependent rela- 
tionships. The results suggested that the development of 
such relationships was further facilitated if the sophisti- 
cated member of the pair had been pretrained on a partial 
reinforcement schedule. However, it was also noted that 
some subjects could not be solitarily trained to respond in 
a sustained fashion on a partial schedule with the bar and 
the food cup separated. 

3. Several sets of conditions were identified that facil- 
itated a solution to the “social problem” among pairs 
previously demonstrating maladaptive behavior within the 
test environment. These included (a) severe deprivation 
of both subjects in conjunction with additional solitary 
training, (b) placing one member of a pair on a free-feed- 
ing schedule while his partner remained deprived, and 
(c) contriving the apparatus so that a single press by one 
of the animals resulted in several rather than a single 
pellet. Worker-dependent relationships that resulted from 
the imposition of any of these conditions persisted after a 
return to the standard test arrangement where both sub- 
jects were equally under moderate deprivation and each 
depression of the bar produced a single pellet. 

4. Finally, factors influencing the stability and flexi- 
bility of established worker and dependent behavior were 
investigated. The findings revealed that: (a) when two 
workers were paired, one continued as worker while the 
other assumed the dependent role; (b) when returned to 
their dependent partners, the latter animals immediately 
resumed working again; (c) by making the bar-press 
response functional for only one animal at a time, it was 
possible to train the members of a worker pair to respond 
alternately as workers and as dependents. 

The development and maintenance of parasitic relation- 
ships within the test environment under consideration were 
interpreted in terms of the role played by fixed-ratio 
reinforcement schedules. Worker-dependent interaction 
involves a social arrangement in which one animal capi- 
talizes upon the fact that increases in the ratio of unrein- 
forced to reinforced responses generates higher rates of 
responding by its partner. Such an outcome seems con- 
tingent upon two factors: first, that one of the two mem- 
bers of a pair respond at a high enough level so that it can 
“tolerate” the eating behavior of its partner, and second, 
that any increases in the response-reinforcement ratio 
are gradual enough so that extinction of the bar-press 
response does not ensue. 

It was concluded that at least with subjects at the phy- 
letic level of the rodent, it is possible to account for social 
behavior of the sort investigated in the present study using 





the analytic tools provided by reinforcement interpretation 
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THE EFFECTS OF STIMULUS DIMENSION 
VARIATIONS ON PROBLEM-SOLVING 


(Publication No. 23,653) 


Hilton M. Bialek, Ph.D. 
The Claremont Graduate School, 1957 


Purpose: There is little information available which 
would indicate the effects of a systematic variation of the 
dimensions of a problem on problem-solving processes. 

It was hypothesized that a systematic variation of selected 
dimensions of a given problem would influence the organ- 
ization of that problem. In turn, the occurrence, time, and 
kind of solution elicited was hypothesized to be a function 
of the organization of the problem. In addition to measures 
of solution, measures of accuracy and frequency of re- 
sponses were obtained to determine the effects on these 
measure of dimension variation. Organization was de- 
scribed by the extension of gestalt perceptual principles 

to a cognitive task. 

Procedure: Apparatus consisted of a panel on which 
were mounted in a circular arrangement, a number of 
lights. Depending on the experimental condition, three, 
four, five, or six lights were labeled with letters. The 
experimenter controlled which of the relevant lights would 
be turned on for each of sixty trials. Subjects were only 
instructed to predict as accurately as possible which light 
would next appear. 

This temporal sequence problem requiring subjects to 
predict which event would next occur was varied along 
three dimensions: regularity, or order of presentation; 
number of alternatives from which subjects were required 
to predict; and proportion, or the number of times each 
event appeared in a given sequence. Regularity was varied 
in three ways, irregular, partially regular, and regular; 
alternatives in four ways, three, four, five and six alterna- 
tives; and proportion in two ways, each event either con- 
tributing an equal proportion of the total, or one event 
contributing 1/2 of the total and the remaining events con- 
tributing equally to the other half. Combining all possible 
dimension variables resulted in a 3 x 4 x 2 experimental 
design or 24 experimental groups. Three-hundred sixty 
undergraduate college students were randomly assigned in 
groups of 15 to one of the 24 experimental conditions. 

















Results: 


I. A significant relation was observed between 
occurrence and time of solution and the organi- 
zation of the problem. 





A. Hypotheses, generated from the gestalt prin- 
ciples of perceptual organization, relating 
organization to solution were substantiated. 


. Two types of processes, gradual and sudden, 
were quantified and shown to be significantly and 
positively related to the organization of the prob- 
lem. 
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A. Problems possessing (1) high regularity and 
equal proportions, or (2) high regularity and 
a large difference between the 1/2 proportion 
value and the proportion value of the remain- 
ing events were solved suddenly or “insight- 
fully” (five experimental conditions). 


. Of the remaining experimental conditions (19), 
seven were solved by a gradual process. 
Responses to the remaining twelve conditions 
did not meet the criterion of solution. 


. Response frequency was shown to be a function of 
the relative rather than the absolute proportion 
values of events comprising a problem sequence. 





. A-cognitive analysis of the problem-solving proc- 
ess beginning with a measured initial search- 
model was found capable of explaining the signif- 
icant variations of the experimental results. 
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THE EFFECT OF FAILURE ON VERBAL LEARNING 
AS A FUNCTION OF SELF-ACCEPTANCE 


(Publication No. 24,198) 


Ernest James Doleys, Jr., Ph.D. 
University of Missouri, 1957 


Supervisor: Dr, Robin J. Clyde 


This investigation was undertaken to test the following 
hypotheses, derived from Rogers’ self-theory: 

I. Failure arbitrarily introduced during performance 
of a simple verbal task will not prevent the learning of 
this task by high self-acceptance Ss. 

Il. Failure arbitrarily introduced during performance 
of a simple verbal task will prevent the learning of this 
task by low self-acceptance Ss. 

Thirty-three high self-acceptance Ss, selected on the 
basis of scores on the K-scale of the Taylor Manifest Anx- 
iety Scale and differences between self-concept and ideal 
self-concept on the Osgood Semantic Differential Scales 
were randomly assigned to three experimental groups. 
These groups were presented with an anagram solution 
task, during which one of the following conditions was in- 
terpolated: 

Group H-F--These Ss were caused to fail on three 
anagrams in the middle of the trials. 

Group H-S--These Ss were allowed to succeed on three 
anagrams in the middle of the trials. 

Group H-C--These Ss were told in advance to expect 
failure on three anagrams in the middle of the trials, then 
were actually caused to fail. 

Thirty-three low self-acceptance Ss, selected by means 
of the same two instruments, were assigned randomly to 
one of the following three groups: 

Group L-F--Same conditions as Group H-F. 

Group L-S--Same conditions as Group H-S. 

Group L-C--Same conditions as Group H-C. 

Since a significant improvement was found in Group 
H-F, as well as in Group H-S and Group H-C, hypothesis 
I was verified. No significant improvement in Group L-F, 





compared to a significant improvement in Group L-C, 
tended to substantiate hypothesis II. Failure of Group L-S 
to improve significantly was interpreted as a possible 
inability to accept reward on the part of low self-accept- 
ance individuals. 

The results of the experiment were interpreted to have 
tended to verify an important prediction based on self- 
theory, and to have suggested possibilities for additional 
research on the measurement and meaning of self-accept- 
ance in relation to the scientific study of personality. 
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MARGINAL AND CONDITIONAL STIMULUS 
AND RESPONSE PROBABILITIES 
IN VERBAL CONDITIONING 


(Publication No. 23,497) 


Jean Ann Engler, Ph.D. 
Northwestern University, 1957 


Supervisor: John W. Cotton 


The purpose of this study was to investigate several of 
the assumptions and implications of stochastic models for 
learning as developed by Estes and by Bush and Mosteller. 
More specifically, the experiments were designed to pro- 
vide information concerning (1) the extent to which theory 
can predict aspect of empirical data other than the asymp- 
totic marginal distribution of responses and (2) the condi- 
tions under which the learning parameter can be shown to 
be constant as contrasted with the conditions under which 
theory assumes its constancy. Both experiments were 
performed in a modified Humphreys-type light-guessing 
situation. 

In Experiment I each subject was presented four exper- 
imental series. One series fulfilled each of four sets of 
probability specifications. Two of these sets specified 
random series of experimental events; the other two spec- 
ified Markov series of experimental events. The orders 
of presentation of these series differentiated four experi- 
mental groups and were so contrived that different types 
of changes in probability specifications occurred at differ- 
ent points in the total series for different groups. 

In Experiment I two variations in marginal probability 
specifications and five variations in conditional probability 
specifications were combined factorially to differentiate 
ten groups. 

Empirical results were as follows: 

1. Asymptotic marginal response probabilities approx- 
imately matched marginal stimulus probabilities for both 
random and Markov series. 

2. For a fixed marginal stimulus probability, signifi- 
cant differences in marginal response probabilities were 
produced by variation in conditional stimulus probability, 
under certain conditions. 

3. Marginal learning rate varied systematically as a 
function of (1) either stage of practice or difference be- 
tween initial and predicted asymptotic marginal response 
probability (or both); (2) conditional probability specifica- 
tion of the series with respect to both dependency struc- 
ture (random versus Markov) and degree of dependency 
(in the Markov case). 
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4. Asymptotic conditional response probabilities (as 
approximated by behavior after 240 trials) appeared to 
exceed conditional stimulus probabilities except when the 
latter were extremely low. 

5. Conditional learning rate seemed to vary as a func- 
tion of marginal stimulus probability; however, the gener- 
ality of this result is in question since only two marginal 
stimulus probabilities were used for each conditional 
stimulus probability and one of these was such that no 
marginal learning occurred. 

6. Marginal and conditional response probabilities 
changed quite independently to follow the corresponding 
stimulus probabilities; conditional response probabilities 
changed with or without simultaneous change in marginal 
response probabilities, depending upon series specifica- 
tions. 


With regard to theory, the conclusions were as follows: | 


1. Theory quite accurately predicts marginal learning 
curves and asymptotic response distributions. However, 
learning rate does not appear to vary randomly as required 
by theory, but rather to be systematically related to sev- 
eral experimental variables. 

2. Theory is unable to predict either conditional learn- 
ing curves or asymptotic conditional response distribu- 
tions. Learning rate is therefore not satisfactorily speci- 
fied, but appears to be related to several experimental 
variables rather than to match marginal learning rate as 
required by theory. Theory cannot predict a conditional 
response probability below the marginal stimulus proba- 
bility; since conditional response probability tends to 
follow conditional stimulus probability, prediction of con- 
ditional response probabilities for groups where condi- 
tional stimulus probability is below marginal stimulus 
probability is therefore impossible for any admissible 
parameter value. A major theoretical revision with re- 
spect to conditional response probabilities seems required. 
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A FACTORIAL ANALYSIS OF 
VERBAL LEARNING TASKS 


(Publication No. 23,737) 


Paul Allen Games, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor Harold P. Bechtoldt 


A test battery was designed to investigate the loadings 
of a series of verbal learning tasks on the Rote Memory 
and Span Memory factors. The method of presentation, 
anticipation or present-recall; the constancy of order; 
and the type of task, serial or paired-associate; were 
varied on different tasks using letter consonants as stim- 
uli and responses. The effects of practice over six trials 
and of the free recall mode of response upon the loadings 
on these two factors were also investigated. 

The battery was administered to one hundred students, 
product-moment correlations computed, and two sets of 
factors extracted, a set of reference factors and a set of 
factors specific to the experimental tests. Rotations to 
simple structure were made within each set, but the two 
sets were kept orthogonal to each other. 








The Rote and Span Memory factors were clearly defined 
as specified. The experimental verbal learning tasks dis- 
played substantial loadings on the Rote Memory factor, 
and negligable or low loadings on the Span factor. Varia- 
tions in method of presentation and constancy of order had 
no consistent systematic effect on loadings on either factor. 
The only substantial change of factorial composition attrib- 
utable to practice was a shift of the Repeated Span tests 
from the Span factor toward the Rote Memory factor. The 
free recall mode of response had no observable effect on 
loadings on these factors. 

Two factors specific to the experimental tasks were 
rather clearly indicated, (factors C and D) and a possible 
third specific factor was extracted (factor E). Factor C 
was interpreted as a “Letter Pairs” content factor. Factor 
D’s interpretation depends upon whether factor E is re- 
tained or rejected. If it is retained, factor D is suggestive 
of an “Anticipation Method” factor; if factor E is rejected, 
factor D is suggestive of a “Constant Order” factor. No 
interpretation was offered for factor E, if retained. 

It was noted that the results could be interpreted as 
consistent with a single individual difference learning 
parameter in verbal learning tasks. A possible relation- 
ship between the familiarity-association-competition clas- 
sification of verbal learning tasks and Rote Memory load- 
ings was suggested for future research. 
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PHYSIOLOGICAL CORRELATES OF 
PSYCHOLOGICAL STRESS WITH SPECIAL 
EMPHASIS ON RECOVERY RATE 


(Publication No. 24,845) 


Helen Jacobs Goldsmith, Ph.D. 
Temple University, 1957 


The purposes of this investigation were: (1) to deter- 
mine the effects of a modified Carl Hollow Square Test, 
mirror drawing and delayed speech feedback, as stressors, 
upon the galvanic skin response, respiration and pulse 
rates; (2) to determine the relationship between individual 
differences in physiological recovery from stress, ex- 
pressed in terms of Freeman’s Recovery-Quotient, and 
anxiety-proneness as measured by paper-and-pencil in- 
ventories; and (3) to determine the relationship between 
initial physiological reactivity to stress and anxiety- 
proneness as measured by paper-and-pencil inventories. 
One hundred and twenty (120) introductory psychology 
students volunteered for testing. These subjects were 
randomly and equally assigned to three experimental 
groups, differentiated as to stressor employed, and one 
control group. The sexes were equally represented within 
each group. The Taylor Manifest Anxiety Scale (50-item 
form) and the Saslow Screening Inventory were group 
administered prior to individual testing. 

In the experimental session proper, continuous record- 
ing of the physiological measures was made during initial 
and final 5' rest periods and two intervening periods of 3' 
pre-stress and stress performance. Both of the latter 
periods provided experience with a stressor specific to 
the group in which the subject was a member. Control 
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subjects were instructed to “rest” throughout the experi- 
mental period of approximately 19'. 

The analysis of covariance yielded highly significant 
“between group” differences in peak stress means on all 
three physiological variables. Adjusted peak stress means 
were determined for all groups. Significant differences 
were obtained between the experimental group stress 
means and the control group mean, but not among the ex- 
perimental group means, in the case of the galvanic skin 
response and respiration rate. With the pulse rate vari- 
able, all inter-group mean differences were significant 
excepting that between the mirror drawing peak stress 
mean and the control group mean which approached signif- 
icance at the .05 level. 

No significant relationship was found between RQ’s and 
scores on either the Taylor Manifest Anxiety Scale or the 
Saslow Screening Inventory. | 

No significant correlations were found between initial 
physiological reactivity to stress and scores on the Taylor 
or Saslow inventories. 

Conductance level, respiration and pulse rates appear 
to be significantly affected in the direction of increase 
under all the conditions of stress employed. While the 
physiological measures are apparently very sensitive to 


provided ratio, or relative scores, e.g., so that scores for 
different amplitudes of visual display would be equal when 
the error amplitudes were a constant ratio of the problem 
amplitude. Curve families of the quantitative data and 
selected graphic records of a typical subject’s output and 
error were presented. 

The data suggested two kinds of scale effects. When 
scores were obtained in such a way that they were inter- 
pretable as a ratio of error magnitude to problem magni- 
tude, and this ratio was constant for variations of Sc or 
Sd, then the scale effect was said to be constant-propor- 
tional. This was shown by clustering of the curves or by 
a flat slope for the curve family. When the increase in 
scores was larger in proportion to the increase in Sc or 
Sd, the scale effect was said to be progressive-propor- 
tional. This was shown by separation of the curves or by 








a positive slope for the curve family. 

Stable and consistent scale effects were observed in 
the curve families based on both the clock and the counter 
scores and in the graphic records. Figure 1 shows the 
scale effects obtained in the basic task (a 30 cpm simple 
sine wave following-pursuit problem in which the subject 
tracked with an arm control). The curve family is based 
ontime-on-target Clock scores generated by eight subjects 


over a period of four days. Each point is the mean of 32 
scores. 


stress, no significant relationships were obtained between 
RQ’s or initial reactivity to stress and scores on the Tay- 
lor or Saslow inventories, assumed to be measures of 
anxiety-proneness. 60 - 
Problems relating to the purposes of this study and the | 
interpretation of the experimental results have been dis- 
cussed, and a number of suggestions for further research 
have been presented. 173 pages. $2.30. Mic 57-4932 
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AN INVESTIGATION OF SCALE EFFECTS IN 
SIMPLE, REPETITIVE TRACKING TASKS 


(Publication No. 23,696) 


Bryce Oberly Hartman, Ph.D. 
The Ohio State University, 1952 , i 

V2 ' 2 
DISPLAY SCALE (INCHES OF EXCURSION) 


TIME ON TARGET 





CONTROL SCALE (DEGREES OF MOVEMENT) 





Two recent studies’ at the Aviation Psychology Lab- 
oratory of The Ohio State University found that tracking 
improved as the display and tracking movements increased 
in amplitude. This study investigated the nature and sta- 
bility of these scale effects in skilled trackers. In addition, 
the influence upon scale effects of problem frequency, 
target-pattern complexity, the type of pursuit, and the type 
of tracking control were explored. 

An electronic apparatus presented a one-dimensional, 
continuous, periodic problem on a cathode-ray tube and 
scored performance through an elaborate series of scoring 
circuits. Eight male subjects were run in pairs in a repli- 
cative design which yielded a complete set of data or curve 
family on every session. Every subject ran a total of 800 
trials in thirty-two sessions. Each session consisted of 
one trial on each of the twenty-five possible combinations 
of five steps of display magnitude (Sd) and control move- 
ment amplitude (Sc). 

Eight quantitative measures of performance were 
obtained, but only one set of time-on-target clock scores 
and one set of on-target counter scores were presented. 
These clocks and counters were adjusted so that they 


Figure 1. Curve family showing scale effects in the 
basic task, The separation of the curves shows the motor 
scale effect to be clearly progressive-proportional. The 
moderate slope of the curves shows the visual scale effect 
to be slightly progressive-proportional. 





The curves in Figure 1 show a pronounced separation. 
By definition, the motor scale effect is shown to be pro- 
gressive-proportional. The moderate slope of the curves 
indicates, however, that the visual scale effect is only 
slightly progressive-proportional. 

Practice did not alter the scale effects once the initial 
practice period was passed. Analyses of variance of both 
clock and counter scores revealed that both display scale 
and control scale were highly significant variables. The 
interaction between Sc and Sd, while significant at the one 
per cent level for the clock scores, contributed relatively 
little to the total variance. 

The graphic records showed a pronounced progressive- 
proportional motor scale effect and a pronounced visual 
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scale effect. The ends of the tracking movements were 
observed to be subject to clipping and marked amplitude 
periodicities, particularly in the smallest tracking ampli- 
tudes. These effects were believed to support an hypothe- 
sis regarding the role of secondary corrections in the 
motor scale effect. 

The motor scale effect was basically progressive- 
proportional in character. It was hypothesized that the 
major effect of increasing the amplitude of the tracking 
movement was to make a greater proportion of the move- 
ment available for secondary corrections. 

The visual scale effect was generally constant-propor- 
tional in character. It was proposed that the advantage of 
having more discriminable units of error in large display 
excursions was nullified by the disadvantage of having 
these units change at a faster rate. 

Both scale effects shifted when the exploratory task 
variables were altered. The motor scale effect became 
less progressive-proportional and the visual scale effect 
became more progressive-proportional when performance 
became more dependent upon information from the stimulus 
(as was the case for complex target patterns in following 
pursuit and for the 15 cpm problem frequency). The visual 
scale effect became markedly more constant-proportional 
when performance became more dependent upon proprio- 
ception and/or memory (as was the case for complex 
target patterns, for compensatory pursuit, and for 60 cpm 
problem frequencies. These shifts were related to the 
relative dominance of sensory and motor sets which the 
subject assumed in response to the sensory and motor 
demands of the task. 68 pages. $2.00. Mic 57-4933 


l. Fitts, P. M., Marlowe, E., and Noble, M. E. “The 
interrelations of task variables in continuous pursuit tasks: 
I, Visual display scale, arm control scale, and target 
frequency in following-pursuit tracking.” In preparation. 

2. Hartman, B. O. “The interrelations of task varia- 
bles in continuous pursuit tasks: III. Interrelations of 
visual display scale and arm control scale.” In prepara- 
tion, 
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THE ASSESSMENT OF RESPONDENT 
ERROR IN ATTITUDE SCALING 


(Publication No. 24,014) 


Frank Rittenhouse Hartman, Ph.D. 
The Pennsylvania State University, 1957 


The initial purpose of this study was the construction 
of satisfactory measures of the magnitude of the individual 
respondent’s contribution to the scaling error of an attitude 
scale. Dependent upon the success of this measurement 
were the secondary purposes of ascertaining whether or 
not a large proportion of attitudinal error could be attri- 
buted to certain personality characteristics of the respond- 
ent, and relating the measures of the respondent’s contri- 
bution to the scaling error to measures of his attitudinal 
intensity component andof his rigidity of social perception. 
The achievement of these purposes necessitated the 





construction of several attitude scales which were equally 
scalable by both scalogram and item analysis models. 

A population of 273 introductory sociology students was 
measured on five attitude scales dealing with different 
aspects of their course experience. Twelve intensity items 
were interspersed throughout the scales, and a general 
intensity item was inserted at the end of the questionnaire. 
A measure of the rigidity of social perception, the Inven- 
tory of Beliefs, had been previously administered. 

Two forms of a questionnaire were administered con- 
taining the five sets of scale items which differed only in 
that one form had the items grouped according to scale 
content, while in the other form the items were randomly 
distributed. Form the original population of 273 students, 
half of which had received the randomized form and half 
the standard form, two samples of one hundred each were 
chosen; one hundred from those who received the random- 
ized form, one hundred from those who received the stand- 
ardform. The scalability of the five scales was assessed 
with both scalogram and item analysis techniques, inde- 
pendently for each group, to test a hypothesis which will 
not be reported in detail in this study. As no differences 
could be detected between the groups, it was decided to 
use the second group to determine the reliability of the 
results of the scaling of the first group. 

Poor items were eliminated on the basis of low scala- 
bilities as evidenced by both the scalogram and item anal- 
ysis procedures for both samples, and three of the five 
scales were selected for the completion of the study. 

After rescaling the three final scales, measures of the 
scaling error contributed by each respondent (coefficients 
of respondent error) were computed for each respondent, 
for each scale, based upon procedures consistent with the 
two respective scaling models. 

The coefficients of respondent error for the three 
scales were intercorrelated to determine the amount of 
relationship between them. Each set of coefficients was 
also correlated with the intensity items in its respective 
scale and with the general intensity item. The means of 
the coefficients for all three scales were correlated with 
the Inventory of Beliefs scores. All operations made with 
the scalogram procedures were independently replicated 
with item analysis procedures. 

The following conclusions appear tentatively justified: 

1. Satisfactory techniques have been demonstrated for 
the measurement of the proportion of scaling error con- 
tributed by the individual respondent. 

2. A small portion of scaling error variance is attri- 
butable to personality factors in the response patterns of 
the individual respondent. 

3. A relationship exists between the attitudinal inten- 
sity component of the respondent and the magnitude of his 
contribution to the scaling error. 

4. Social rigidity as measured by the Inventory of 
Beliefs is a small but demonstrable factor in the determi- 
nation of respondent error. 

5. The equivalence of two sets of operations for meas- 
uring the proportion of scaling error contributed by the 
respondent has been demonstrated, suggesting an under- 
lying correspondence in the two scaling models used. 

117 pages. $2.00. Mic 57-4934 
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THE EFFECT OF DRIVE LEVEL DURING 
ACQUISITION OF AN INTERPOLATED HABIT 
UPON HABIT STRENGTH 


(Publication No. 25,037) 


James Nicol Hood, Ph.D. 
Washington University, 1957 


Chairman: Dr, Marion Bunch 


An investigation was made of the effect of drive upon 
learning. The factor of drive stimuli was controlled di- 
rectly by using a different drive in the interpolated and 
relearning tasks of a retroactive inhibition study. Because 
of existing disagreement regarding the better index for 
deciding when animals have the same degree of mastery, 
two experiments were conducted with one having equal 
trials and the other a one-perfect-trial criterion for in- 
terpolated training. Both experiments were designed for 
an analysis of variance of the variables drive, reward, 
and amount of original training. Drives were 8 and 23 
hours of food deprivation; rewards 1 or 3 fifty milligram 
food pellets; and amount of original training either one 
perfect trial or one five-error trial. Original learning 
and relearning were on a water maze and the interpolated 
task was a dry maze constructed to obtain maximum inter- 
ference. Relearning scores were used in testing hypothe- 
ses about habit strength. 

In Experiment I (equal trials in interpolated task) no 
significant differences in relearning were found between 
drive groups. Differences were found significant at the 5 
per cent level for trials scores in Experiment II. When 
trial by trial data were used, error and time scores from 
Experiment II also showed significant differences (chi 
square of the directions of trial differences) between 
drives. These differences were found not to depend on 
amount of original training. 

Only one significant difference was found between dif- 
ferent reward groups in Experiment IJ and none in Experi- 
ment I. On the other hand, all differences were in the 
same direction. Also, the drive x reward interaction was 
not significant either in performance or the relearning 
test of habit strength. 

The following conclusions were drawn: 

1) The effect of drive upon learning is not independent 
of the choice of measures of amount of training. When 
this factor is controlled by use of a performance criterion, 
then drive is found to have a significant role. When equal 
trials is the measure, then no significant effect is found 
for drive. 

2) If a criterion method is used to control degree of 
mastery in the interpolated task, then one can expect drive 
level to have a significant influence on the course of re- — 
learning. With trials equated, drive level shows no signif- 
icant influence on relearning - possibly because the effect 
is obscured. 

3) Amount of reward does not appear to play a signifi- 
cant role in determining habit strength, but our design 
does not allow a generalization on this question. 

4) The results suggest that amount of reward of small 
amount and drive level do not interact in their effect on 
either habit or performance. 
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EFFECTS OF DIFFERENTIAL (DELAYED REWARD) 
INSTRUMENTAL TRAINING ON SUBSEQUENT 
PERFORMANCE OF CHILDREN 
IN A DISCRIMINATION TASK 


(Publication No. 23,764) 


Lewis P. Lipsitt, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Alfred Castaneda 


This study investigated the effects of two types of de- 
layed reward pretraining on subsequent performance of 
preschool children in a discrimination task involving the 
pretraining stimuli. Differential delayed reward pretrain- 
ing consisted of the administration of two stimuli, with Ss 
receiving immediate reward upon responding to one of — 
these and delayed reward of six seconds upon responding 
to the other. The two types of differential delay pretrain- 
ing were differentiated according to whether the condition 
provided immediate reward to the to-be-correct stimulus 
in the discrimination task or provided delayed reward to 
the correct discrimination stimulus. Thus Group E-1 
received compatible delayed reward pretraining while 
Group E-2 received incompatible delayed reward pretrain- 
ing, relative to the response required in the discrimina- 
tion task. The Control Group received immediate reward 
to both stimuli in pretraining. 

Speed data obtained during pretraining indicated that 
reliable differentiation of speeds to the immediate and 
delay stimuli did not occur either over all pretraining 
trials or in the last block of trials in pretraining. Such 
differentiation did occur in Group E-2, however, in two 
blocks of trials out of four. Speeds of response to both 
stimuli did increase with pretraining trials. Overall re- 
sponse speeds were not significantly different from one 
group to another. 

Group E-1 produced reliably superior performance in 
the discrimination task over all trials and also in the first 
discrimination trial. Group E-2 also performed at a con- 
sistently higher level in discrimination despite the pre- 
sumed incompatibility of its pretraining condition, but this 
tendency did not reach significance. Some eyidence oc- 
curred in the discrimination task indicating that interfer- 
ence resulted for Group E-2 relative to Group E-1 in that 
this group did not produce, in contrast to the performance 
of Group E-1, reliably superior performance relative to 
that of the Control Group. 

The mechanisms underlying the effects of differential 
delayed reward pretraining on subsequent discrimination 
task performance were suggested as follows: (1) the 
transfer of specific differential response tendencies asso- 
ciated with each of the stimuli, the relative strengths of 
these tendencies being a negative function of the time of 
delay of reward associated with each, and (2) the transfer 
of some generally facilitative habit independent of the | 
response strengths accruing to each specific stimulus as 
a function of the delay interval. The latter effect presum- 
ably results from the difference in reward-properties 
which serve either to increase the distinctiveness of the 
stimuli or to produce greater attention to the consequences 
of response to these stimuli, including the delay interval. 
Some variables assumed to influence the relative impor- 
itance of each of these mechanisms were discussed. 
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CLASSICAL CONDITIONING OF GOAL RESPONSES 
AS A DETERMINANT OF LOCOMOTION 
SPEEDS IN YOUNG CHILDREN 


(Publication No. 23,765) 


Langdon Ewert Longstreth, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Alfred Castaneda 


The present experiment was designed to investigate, 
at the human level, an implication of Spence’s theoretical 
formulation of the role of fractional anticipatory goal 
responses in the instrumental reward situation. This im- 
plication is that the conditioning of fractional anticipatory 
goal responses to a stimulus, independent of the instru- 
mental response, should result in a facilitation of instru- 
mental performance when that stimulus is presented as 
part of the stimulus complex eliciting the instrumental 
response. 

Thirty-eight preschool children were given 6 pretest 
trials in a runway situation involving a locomotor response 
over a distance of about 14 feet. Two stimuli were each 
presented three times, and were not followed by reinforce- 
ment. Candy was then presented to the subjects in the 
presence of one of the stimuli, but not in the presence of 
the other, independent of the locomotor response. Follow- 
ing this incentive experience, Ss were again placed in the 
runway situation and responded to the same two stimuli 
with the locomotor response. Four such test trials were 
given, all nonreinforced. For half the subjects, the first 
two trials consisted of presentation of the incentive stimu- 
lus, while the last two trials consisted of presentation of 
the neutral stimulus. For the other subjects, the order of 
stimulus presentation was reversed. Starting times and 
locomotion times were automatically measured on each 
pretest and test trial. 

The results clearly supported the hypotheses: test 
trial locomotion speeds to the incentive stimulus showed 
a significant increase over speeds on the last two pretest 
trials, while response speeds to the neutral stimulus 
showed a slight decrement. Subjects presented with the 
incentive stimulus on the first two test trials performed 
better than subjects presented with the neutral stimulus, 
while the latter subjects performed better when the stimuli 
were reversed. 

These results were discussed as supporting either a 
motivational or associative interpretation of the role of 
fractional anticipatory goal responses in the instrumental 
reward situation, and it was concluded that these formula- 
tions may apply to human subjects and verbal anticipatory 
responses as well as to infrahuman organisms. 
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NEGATIVE TRANSFER IN MOTOR PERFORMANCE 
FOLLOWING A CRITICAL AMOUNT 
OF VERBAL PRETRAINING 


(Publication No. 23,768) 


Peter Devey McCormack, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Don Lewis 


The major purpose of the investigation was to deter- 
mine whether or not negative transfer effects will be evi- 
dent in the performance of a motor task subsequent to a 
critical amount of relevant verbal pretraining--an amount 
deemed sufficient to elicit a maximal number of general- 
ized errors at the point of its termination. A model is 
presented which predicts negative transfer effects under 
these conditions. It also follows from the model that posi- 
tive transfer effects will occur subsequent to a relatively 
large amount of relevant verbal pretraining, and that zero 
transfer effects will be evident in the motor task subse- 
quent to varying amounts of irrelevant verbal pretraining. 

In the motor task provided by the Star Discrimeter, 
male subjects learned to move a wobble-stick into channels 
corresponding to six collored lights consisting of hues in 
the red-yellow continuum. Two groups of 25 subjects each 
recieved either 4 or 16 blocks of relevant pretraining in 
which they learned to associate an adjective with each of 
the six colors. Two irrelevant pretraining groups of the 
same size were given corresponding amounts of practice 
in associating adjectives with stimuli in the blue-green 
continuum. A fifth group of 25 subjects had no paired 
associate training prior to the motor task. 

All subjects were given 40 trials on the Star Discrime- 
ter. The performance measures were correct responses 
and total errors. A record was also kept of errors on 
“difficult” stimuli made by the two groups which received 
4 blocks of pretraining, “diffifult” stimuli being those 
three colors which elicited the greatest number of verbal 
errors during the 4th pretraining block for subjects given 
4 blocks of relevant stimulus pretraining. 

Three specific predictions were made. Due to the 
observation that correct response and error measures 
failed to show any highly consistent relationship, the pre- 
dictions could only be made with respect to errors. The 
predictions and the obtained results are as follows: 

1) Four blocks of relevant stimulus pretraining trials 
will result in negative transfer to the motor task. 

This prediction was only partially supported. Although 
the predicted outcome was not confirmed when all errors 
were taken into account, an analysis based on errors on 
“difficult” stimuli revealed a significant interaction which 
was, only in part, due to negative transfer effects. The 
failure of confirmation when all errors were considered 
was attributed to the possibility that some of the stimuli 
were differentiated during pretraining. 

2) Sixteen blocks of relevant stimulus pretraining 
trials will result in positive transfer to the motor task. 

No evidence supporting this prediction was obtained. 
Although the relevant group.made fewer errors than the 
control group, the difference was not statistically depend- 
able. | 

3) Zero, 4 and 16 blocks of irrelevant stimulus pre- 
training trials will result in identical performance on the 
motor task. 
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Although there was some indication that the number of 
errors increased with increased amounts of pretraining, 
the above prediction was confirmed. 
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A COMPARISON BETWEEN ROTE LEARNING 
AND CONCEPT FORMATION 


(Publication No. 23,526) 


Rolland Metzger, Ph.D. 
Northwestern University, 1957 


This study investigated several aspects of a stimulus- 
response learning task. Among these were stimulus com- 
plexity, number of response alternatives, concept forma- 
tion, and paired associate (rote) learning. Two experi- 
ments were reported. 

Experiment I dealt with the variables of stimulus com- 
plexity and number of response alternatives. Stimulus 
complexity was varied in two stages. The first increased 
the number of elements constituting the stimulus while the 
number of different response alternatives remained con- 
stant; the second increased the number of stimuli in the 
list while the number of response alternatives remained 
constant. Four and eight response alternatives constituted 
the second variable. : 

There were six groups of 20 Ss each. The majority of 
the Ss came from the elementary introductory psychology 
course and the general course Social Science A-73. 

Stimulus complexity was found to be a significant vari- 
able with more trials required to learn for greater stimulus 
complexity. Number of responses was technically found to 
be a variable although the effect was discounted on the 
basis of concomitant variation of number of responses and 
number of stimuli. 

The design of the experiment allowed a comparison 
between paired associate (rote) learning defined as a one 
to one correspondence of different responses to different 
stimuli and systematic concept formation defined as a two 
or more to one stimulus-response ratio where the stimuli 
and responses had a specific relationship. When a rote 
learning-systematic concept formation difference was 
achieved by varying number of stimuli while number of 
response alternatives was kept constant, the difference 
was significant. 

Experiment I in a factorial design examined the vari- 
ables of stimulus complexity in two stages as in Experi- 
ment I, and number of response alternatives (8, 4-system- 
atically assigned, and 4-randomly assigned). The system- 
atically assigned category was defined as a two to one or | 
greater stimulus-response ratio where the stimuli and 
responses had a specific relationship. The randomly 
assigned category was defined as a two to one or greater 
stimulus-response ratio where the responses were as- 
signed to the stimuli at random. 

There were nine groups of 20 Ss each. The Ss were 
drawn from the same population as those for Experiment 
I, Three of the groups were common to Experiment I. 

Stimulus complexity was found to be a significant vari- 
able, with more trials to learn being required for increased 
stimulus complexity. Number of response categories in an 
overall analysis was found to be just significant. 





The design of Experiment II also permitted comparison 
between systematic concept formation and rote learning 
when the difference was achieved by varying number of 
response alternatives. This difference was found not to be 
significant. 61 pages. $2.00. Mic 57-4939 


THE EFFECTS ON DISCRIMINATION PERFORMANCE 
OF THE SIMILARITY OF PREVIOUSLY 
ACQUIRED STIMULUS NAMES 


(Publication No. 23,774) 


Kathryn Joan Norcross, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Charles C, Spiker 


This investigation proposed to study the effects on 
discrimination performance in kindergarten Ss of the 
degree of similarity of previously acquired stimulus names. 

In a first experiment, 30 Ss learned nonsense syllable 
names for each of 4 pictures, a pair of boys’ faces and a 
pair of girls’ faces. Learning was to a criterion of one 
errorless trial. The names attached to one pair were 
highly similar while the names attached to the second pair 
were dissimilar. These same pictures were then shown 
in a transfer task as S gave a name and learned to push 
one of four buttons in response to each picture singly pre- 
sented. More incorrect names and fewer correct motor 
responses followed presentation of the members of the 
Similarly named pair as compared to the dissimilarly 
named pair. 

A second experiment differed from the first in that 
incorrect verbalizations were corrected before the occur- 
rence of a motor response. Again, transfer performance 
with the dissimilarly named pictures was significantly 
superior to that for the pictures with similar names. 

It was concluded that response-produced verbal cues 
may differentially affect a transfer task depending upon 
the generalization properties of the verbal cue components. 
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ATTITUDE AND ADAPTATION-LEVEL: 
THE EFFECT OF EXPERIENCE ON 
EXTREMITY JUDGMENTS AND ON 

EXPRESSION OF OPINION 


(Publication No. 23,544) 
Marshall Howard Segall, Ph.D. 
Northwestern University, 1957 


Supervisor: Donald T. Campbell 


Consideration of psychophysical judgment principles 
implied in Helson’s adaptation-level theory led to predic- 
tions concerning the effect of prior experience on response 
to controversial statements. It was suggested that, insofar 
as an individual’s attitude toward a social object reflects 
his experiences with relevant statements, his judgment of 
the extremity of any particular statement would be, in part, 
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a function of his own position. As a result, it was predicted 
that absolute judgments of item extremity would, in fact, 
be relative to the judge’s own attitude. 

An extension of the reasoning involved in the first pre- 
diction led to the expectation that responses to stimuli 
occurring late in an absolute series would be influenced 
by the magnitudes of the stimuli occurring earlier in that 
series. It was further suggested that judging extremity in 
terms of what has gone before would result in enhancement 
of contrast between a focal stimulus and background or 
context stimuli. One expected manifestation of this effect 
was a displacement in the anti direction of neutral items 
occurring in a pro context, and vice versa. 

For a second setting, which required judgments of item 
extremity in relation to the respondent’s own attitude, a 
similar set of predictions were generated. 

The experiment designed to test these predictions in- 
volved judgments by 180 university students of statements 
concerning the college fraternity system. Judges differed 
in attitude toward fraternities, and items were presented in 
different orders, so that item extremity ranges varied from 
phase to phase in the judgment series. Ninety Ss made 
absolute extremity judgments, and another 90 judged items 
in relation to their own position on the topic. 

The absolute judgment data showed significant context 
effects, and a suggestion of effects due to the judge’s atti- 
tude. In the relative judgment task, no context effects 
were found. Evidence was also obtained which indicates 
the need to introduce consideration of a temporal weighting 
factor into adaptation-level theory. The results of the 
study are consistent with a six-point theoretical statement, 
in adaptation-level terms, of the relationship of prior 
experience to judgments of opinion statements. 


(1) The A-L existing at the outset of a series of judg- 
ments is a function of the range of relevant experi- 
ences in the past. 


(2) If the range of stimuli differs from the range of 
past experiences, the A-L will shift toward the 
center of the available range. 


(3) Current experience influences the A-L more heav- 
ily than does past experience. (Recency) 


(4) Within a contiguous series of experiences, earlier 
experience influences the A-L more than does later 
experience. (Primacy) 


(5) The greater the differences in past experience 
among judges, the longer it will take for their A-Ls 
to converge when given identical experiences, but 
convergence will ultimately occur regardless of 
the magnitude of the original differences. 


If judgment is intentionally made relative to a 
specified standard (as in this study, the judge’s 
own attitude) manifest judgments will not show 
evidence of A-L change. 


The data from this and other studies were discussed in 
terms of this amended adaptation-level formulation, and it 
was concluded that the role of a judge’s attitude and the 
role of context stimuli are both interpretable in terms of 
the effects of prior experience on the adaptation-level. 

As an incidental feature of the study, the potential use- 
fulness of the relative judgment task as an attitude meas- 
uring device was discussed. It was shownthat in the course 





of judging item extremity in relation to his own position, 
each respondent states his own position in terms of the 
attitudes of all other respondents tested. An ordinal scale 
of respondents and items is the result. 
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ON THE NATURE OF THE MEDIATION 
PROCESS IN LEARNING 


(Publication No. 23,639) 


Robert Jonas Seidel, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. William A, Shaw 


The mediation concept in learning has developed 
through the necessity to explain transfer which occurs 
immediately without any apparent connection existing be- 
tween the new stimulus and the responses which this stim- 
ulus evokes. The present study was an investigation into 
the nature of the mediation process in learning, hypothe- 
sized by Osgood and, similarly, by Mowrer to be periph- 
eral in nature. Mowrer specifies autonomic response 
mediation, while Osgood stresses a general peripheral 
type. The latter does imply, however, an autonomic basis 
of the mediation process where plausible. Cognitive theo- 
rists, on the other hand, have emphasized S-S contiguity 
as the necessary and sufficient condition for learning. 
From this standpoint, the autonomic factor would be unim- 
portant for mediation. 

The previous data concerning the topic of mediation in 
learning had by no means been sufficiently complete nor 
adequate to have enabled a decisive conclusion in favor of 
either view. However, a study done by Bahrick suggested 
a possible means of opposing the S-R and S-S theories in 
a sensory preconditioning (SPC) framework. Bahrick had 
exposed rats under hunger to pairings of buzzer and light 
and later had given them the training-transfer sequence 
of SPC under satiation (for food). The task learned in this 
sequence had been an avoidance learning problem and the 
animals had shown a positive transfer effect. 

These data suggested that possibly the autonomic proc- 
esses, which had been distinctly different. between exposure 
and the training-test sequence, might not have been impor- 
tant in mediating the buzzer-light association. No defini- 
tive answer could be obtained from Bahrick’s study, how- 
ever, since there had been no systematic investigation of 
the autonomic factor in mediation. Such an approach was 
attempted in the present SPC study by varying the consist- 
ency of the autonomic responses dominant during the ex- 
posure period (e.g., parasympathetic) with those dominant 
during the training-testing sequence (e.g., sympathetic). 

In such a setting two general predictions were derived 
from the peripheral point of view. Experimental groups 
should exhibit degrees of transfer effect which would be 
(1) positive and relative to the degree of consistency of 
autonomic responses between exposure and the training- 
testing sequence or (2) negative and relative to the degree 
of active opposition of the drive states present during the 
training-testing sequence. The general prediction of 
negative transfer effect stems from the high probability 
that the drive state during exposure (hunger) and that 
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during the training-testing sequence (fear) were autonom- 
ically opposed. 

Forty one hooded rats, three experimental groups and 
a control group, were exposed under food deprivation to 
pairings of a light and buzzer. Subsequently, they were 
trained on an avoidance problem to the buzzer and tested 
for transfer to the light. During the training-testing se- 
quence the experimental groups were hungry, thirsty, and 
satiated respectively. The Control Group was run under 
the hunger condition. 

The outcome was a general positive transfer effect for 
the experimental groups. The only difference among ex- 
perimental groups showed a tendency for greater positive 
transfer effect in the satiated group. These data were 
interpreted as contradictory to the peripheral mediation 
hypotheses developed by Osgood and Mowrer. They 
seemed readily explainable, however, by cognitive theory. 
The S-S theorist could have viewed the experiment as a 
special case of latent learning under irrelevant drive con- 
ditions. 43 pages. $2.00. Mic 57-4942 


PERFORMANCE IN PAIRED- ASSOCIATES 
LEARNING AS A FUNCTION OF ACHIEVEMENT 
IMAGERY, MOTIVATIONAL INSTRUCTIONS, 
AND DEGREE OF COMPETITION OF 
VERBAL LEARNING LIST 


(Publication No. 23,785) 


Julia Ann Sherman, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor A. B. Heilbrun, Jr. 


The purpose of the present study was to investigate the 
relations between achievement imagery, motivational in- 
structions, and difficulty (degree of competition) of verbal 
learning list. The Iowa Picture Interpretation Test (IPIT) 
was given to 263 males in undergraduate psychology 
courses at the State University of Iowa. Of these, 198 Ss 
passed a vocabulary test given to ascertain whether they 
knew the words on the verbal learning lists. The achieve- 
ment imagery (AI) scores of these Ss were placed ina 
distribution and the upper 25 per cent were designated as 
the high AI group and the lower 25 per cent as the low AI 
group. 

The criterion task was paired-associates learning. Ss 
received either 20 trials on the non-competitive list (List I) 
or 30 trials on the competitive list (List II) unless S reached 
a criterion of two successive trials without error before 
these trial limits. 

Half of each AI group learned List I and half List I. 

In each of these groups half of the Ss learned under high 
motivational instructions and the other half learned under 
low motivational instructions. Thus there were eight 
groups with twelve Ss in each. 

The experimental results were analyzed ina2X2X 2 
factorial analysis of variance: AI constituted one dimen- 
sion, motivational instructions another, and difficulty of 
verbal learning list the third. Criterion measures were 
number of correct responses per word pair, number of 
overt intrusions per word pair, and total number of re- 
sponses per word pair. 





It was found, as expected, that the variance contributed 
by verbal learning lists was significant for every criterion 
measure. Neither the variance contributed by AI nor that 
contributed by instructions or any interaction of variables 
was significant for any criterion measure. 

The discrepancy of these results with those of previous 
studies was discussed in terms of differing experimental 
conditions and the need for a more precise experiment in 
order to demonstrate the AI effect in view of the moderate 
reliability of the defining test. 
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EFFECTS OF THREAT INDUCED BY AMBIGUOUS 
ROLE EXPECTATIONS ON DEFENSIVENESS 
AND PRODUCTIVITY IN SMALL GROUPS 


(Publication No. 22,636) 


Ewart Earle Smith, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Jack R. Gibb 


In this investigation two factors were systematically 
and independently varied in a four-condition experimental 
design. The independent variables were (1) the induction 
of role ambiguity by means of the introduction of two 
trained silent plants into five-person problem solving 
groups, and (2) the reduction of role ambiguity by pre-task 
clarification of the roles of the silent plants. The depend- 
ent variables were (1) task efficiency; (2) group defensive- 
ness; (3) group satisfaction; (4) ambiguity of role expecta- 
tions; (5) group cohesiveness; (6) inter-member attrac- 
tiveness; and (7) intra-group hostility. One hundred and 
forty college students were placed into five-person-prob- 
lem-solving groups in four conditions, one control condition 
containing three-person groups. The task was a variation 
of the “twenty-question” parlor game. Each group worked 
for fifteen minutes on the task during which period the 
independent variable was being induced, and for ten min- 
utes on the task during which period the work productivity 
was measured. A treatment of the obtained data seems to 
indicate that under the above conditions the following con- 
clusions are warranted. 

Group productivity. The introduction of trained silent 
members into small, short-term problem solving groups 
produced a large and significant decrement in group prob- 
lem-solving efficiency. Some evidence is presented that 
this decremental influence is mediated by ambiguous role 
expectations regarding fellow group members. When the 
roles of the silent group members were made explicit to 
the group, the ambiguity-induced decrement was completely 
eliminated. 

Defensiveness. Ambiguity of role expectations induced 
by the silent plants produced a significant increase in 
group defensiveness as measured by a 25-item Likert- 
type scale. Pre-task clarification of the roles of the silent 
members did not reduce this defensiveness. Other evi- 
dence indicates that defensiveness is induced by relatively 
moderate amounts of threat. It is probable that defensive- 
ness is an aspect of the internal system of groups that is 
not as easily counteracted as are external system meas- 
ures of group productivity. 
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Group satisfaction. The results are particularly clear 
in indicating that ambiguous role expectations markedly 
reduced satisfaction with the group experience, as meas- 
ured by the Likert-type Colorado Group Satisfaction Scale. 
The procedure used for clarification of the role expecta- 
tions in this experiment significantly increased satisfac- 
tion with the group experience but did not bring it up to the 
original non-ambiguity, “normal” level. ? 

Group cohesiveness. Cohesiveness was significantly 
reduced in the groups containing members whose roles 
were ambiguous. Role clarification seemed to have little 
or no effect upon cohesiveness as here measured. 

Intra-group hostility. The hostility level was signifi- 
cantly higher under conditions of role ambiguity as com- 
pared with control conditions. Role clarification made a 
significant reduction in the induced hostility but did not 














completely counterbalance the effects of the role ambiguity. 


The data clearly imply that the internal system of prob- 
lem solving groups is more sensitive to the introduction of 
threat than is the external system. There is also some 
evidence that when threat is produced the internal system 
shows a sustained lag of disequilibrium after the restora- 
tion of the external system. 
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REMINISCENCE AS A FUNCTION OF 
MENTAL AGE AND CHRONOLOGICAL AGE 


(Publication No. 25,040) 


Frederick J. Thumin, Ph.D. 
Washington University, 1957 


Chairman: Marion E, Bunch 


In the present experiment amount of reminiscence was 
studied as a function of the chronological age of the Ss, the 
mental age of the Ss, the sex of the Ss, and the length of 
the rest interval prior to recall. 

Five chronological age groups were employed, a child 
group with a mean age of 12.33 years, an adolescent group 
with a mean age of 15.60 years, a young adult group with 
a mean age of 20.40 years, an intermediate adult group 
with a mean age of 36 years, and an advanced adult group 
with a mean age of 58 years. A total of 234 Ss were used, 
90 percent of whom were male and 50 percent of whom 
were female. 

In order that the factor of mental age might be system- 
atically studied, the child, adolescent, and young adult 
groups were each subdivided into three IQ categories - 
low (IQ of approximately 80), medium (IQ of approximately 
100), and high (IQ of approximately 120). 





Each of the five chronological age groups was com- 
prised of a control group and two experimental groups. 
All Ss were required to learn a pursuit rotor problem to 
a criterion of 7 seconds on target out of a possible 30, 
under conditions of reletively massed practice, viz., trials 
30 seconds in length separated by rest intervals 30 seconds 
in length. At this point Ss in the control group were given 
the usual 30 second rest interval, and then one more trial 
(the recall trial). Ss in experimental group 1 were given 
a 3-minute rest interval before taking the recall trial, and 
Ss in experimental group 2 were given a 6-minute rest 
interval before taking the recall trial. The experimental 
groups were compared with the control group to determine 
the presence or absence of reminiscence. 

Amount of reminiscence was found to increase between 
late childhood and young adulthood, then to decrease be- 
tween young adulthood and advanced adulthood. Male and 
female Ss did not show significantly different amounts of 
reminiscence. The 3 and 6-minute rest intervals failed 
to produce significantly different amounts of reminiscence 
at any mental age or chronological age level. Between the 
ages of 11.33 years and 26.50 years, reminiscence was 
found to vary as a function of mental age rather than chron- 
ological age. 120 pages. $2.00. Mic 57-4945 


GENERALIZATION OF AN INSTRUMENTAL 
RESPONSE WITH VARIATION IN 
TWO ATTRIBUTES OF THE CS 


(Publication No. 23,795) 


Sheldon H. White, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Charles C, Spiker 


Three groups of 24 kindergarten children were given 
16 trials of training to pull a response handle freely, re- 
ceiving a marble for each pull, during 3.8 second presen- 
tations of a colored stimulus. Two cycles of nonreinforced 
generalization test trials were then interspersed among 
reinforced presentations of the training stimulus. Group 
H was tested on the training stimulus and three novel 
stimuli of the same lightness, but having graded differences 
in hue. The novel stimuli of group L were like the training 
stimulus in hue but differed in lightness, while those of 
group HL differed in both hue and lightness. 

Thethree groups did not differ in their rates of response 
during training. Group HL gave fewer generalized re- 
sponses to its test stimuli than did groups H and L to theirs, 
but only the comparison between L and HL was significant. 

65 pages. $2.00. Mic 57-4946 
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RABBINIC FOUNDATIONS OF JEWISH 
EDUCATION AS REFLECTED IN 
TALMUDIC LITERATURE, 10 C.E. TO 499 C.E. 


(Publication No. 23,539) 


Alvin Sydney Roth, Ph.D. 
Northwestern University, 1957 


The survival of Judaism despite centuries of oppression 
is largely the result of a successful system of education. 
The school has been the greatest single factor of Jewish 
life. The tone which characterized Jewish life during the 
several centuries after the turn of the Era and in subse- 
quent ages was articulated in the codifications of Oral Law 
which constitute the Talmud, 10 - 499 C.E. This work 
considers the attitudes toward education and the pedagogic 
ideals and techniques of the Rabbis of the Talmud as well 
as the development of the Jewish educational system. 

Jewish education has always been essentially character 
education, not the pursuit of knowledge as an instrument 
to prepare for life nor the means to attain or to appreciate 
culture as in modern systems of education. The emphasis 
of Jewish education has been upon conduct, upon raising up 
the man of good deeds. The chief means to this end was 
considered to be study. 

Rabbinic education sought to enable men to fulfill the 
requirements of Jewish law by making understandable to 
them God’s will for man as indicated in Sacred Writ. The 
subject matter of Jewish education was studied not as 
literature but as the text of divinely ordained Law that 
provided every human being with a ready guide to the 
ethical and religious life. 

Despite a history of concern for education that is easily 
traced to earliest Bible times, it was not until after the 
Roman Wars that education became the focus of the vital 
energies of the entire Jewish community. Once Jews had 
been deprived of the unifying influences of political and 
religious institutions, there remained only the study of the 
Law to hold them together. It took a number of centuries 
of moral persuasion before Jewish education became 
general, let alone compulsory and universal. Ultimately, 
Jews became convinced that in education lay the essential 
condition for survival. 

The school as a public institution did not exist in the 
period covered by Biblical literature. The synagogue which 
came into being out of the experience of the Babylonian 
Exile was the first institution created by the group for the 
schooling of adults. College level study was formalized 
in the academy established by the Pharisees as part of the 
Great Sanhedrin when first they came into authority follow- 
ing the Hasmonean victories. 

Sometime between 76 and 67 B.C.E., Simon ben Shetach 
set up high schools to teach Pharisean doctrine and to 
prepare students for the Academy of the Sanhedrin. Pub- 
licly controlled elementary schools were established by 
Joshua ben Gamala about the middle of the first century 
C.E. but were not widespread until after the Bar Kochba 


3106 





Rebillion, 135 C.E, By the time of the closing of the 
Mishnah, 220 C.E., elementary schools had become an 
integral part of the synagogue and the elementary teacher 
had become a public official. 

By the fifth century of the Common Era, at least ele- 
mentary education was almost universal among Jews, or 
at least among Jewish boys. Primarily because women 
were exempt from observing the bulk of Jewish law which 
was the major concern of the educational system, women 
were excluded from the school, both as students and as 
teachers. 

The Jewish school was dependent neither upon buildings 
nor furniture nor systems of classification of pupils 
nor even upon books. Teachers were expected to have 
memorized their subject matter and pupils were expected 
to do so. Instruction was individual and no system was 
ever more dependent upon teacher and memory. 

Two major obstacles had to be overcome before Jewish 
education could become anything like universal: the tradi- 
tion forbidding payment of teachers and that forbidding 
writing out portions of the Written and Oral Law even for 
study purposes. Finally, these were overcome and cir- 
cumvented by legal fictions. 

The curriculum of the Jewish school was limited to 
Bible, Mishnah, and Gemara at the elementary, high school, 
and college level respectively. Because of the bitterness 
that characterized Jewish-Roman relationships, almost 
every aspect of Roman and Greek culture came to be 
despised and the so called “Greek wisdom” was banned 
from the schools. After the Roman Wars, Jewish education 
became increasingly narrow and exclusive in its scope. 
Curriculum and method continued practically unchanged 
until the eighteenth century. 175 pages. $2.30. Mic 57-4947 


SOME ASPECTS OF THE PROBLEM OF 
AUTHORITY IN THE CHURCH OF 
THE SECOND CENTURY 


(Publication No. 23,784) 


Bruce Leon Shelley, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor George W. Forell 


One of the fundamental problems in the Christian 
Church of the second century was the problem of authority. 
This investigation is concerned with ascertaining the basic 
standard for that authority. By surveying the writers of 
the late second century, the Apologists, and the Apostolic 
Fathers, we have attempted to uncover the primary source 
of doctrine for the Church. 

Consistently the Church recognizes the authority of her 
Head and the revelation brought by Him, but the problem 
arises once we consider the mediation of this authority. 
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In increasingly clear terms the writers of the second 
century responded to heretical challenges with: “This is 
not apostolic.” When we go on to ask, “What is apostolic?” 
three standards are offered: 1) an apostolic succession, 

2) an apostolic rule of faith, 3) an apostolic canon of Scrip- 
ture. 

We found that, though an interrogatory confession was 
used in the catechetical period or during the baptismal 
ceremony, it in fact was subordinate to a wider considera- 
tion: the nature and content of the rule of faith. 

Similarly, if the appeal of the writers of this period to 
a succession of bishops did not include the teaching that a 
special spiritual teaching gift resided with the bishops by 
reason of their ordination, then apostolic succession is 
dependent upon a more fundamental consideration, the 
source of the bishop’s teaching. This happens to be the 
case. The bishops have their place in succession primarily 
as bearers of the rule of faith. 

Though stated by some writers as of definite doctrinal 
content, the rule also served as the boundary guide for 
Scriptural interpretation. Often, therefore, it is difficult 
to distinguish the content of the rule from its function, but 
it is apparently first century Christianity summarized, a 
system of doctrine identical with the teaching of Scripture, 
but not necessarily derived therefrom. 

Because of the incarnation the Church could not regard 
the Jewish canon as a completed revelation. From the 
beginning there was a respect for “the words of the Lord.” 
The New Testament canon itself became more distinct as 
the Church faced the challenges of Marcionism and 
Gnosticism, but it owed at least a measure of its position 
within the Church to domestic interests. 

Though there was no universal or highly developed 
theory of inspiration, there was a consistently high regard 
for the Scriptures as the words of God derived from men 
inspired by the Spirit of God. 

However, in many respects the primary problem of 
authority was the problem of Biblical interpretation. Alle- 
gory, which assumes a sacred text, was widely used and 
the threat of extremes was always present. However, the 
rule of faith served as a regulative norm for interpretation. 
The writers of the late second century used the rule as a 
boundary beyond which exegesis could not go. 

Though an explicit statement of the content of the rule 
is lacking in the earlier decades, there is evidence to 
suggest that there was a consciousness of what constituted 
true Christianity as against heresy. In this sense we may 
say that the rule, as it is akin to the kerygma and the 
catechetical instruction, existed from the beginning. The 
standard of authority is not therefore either tradition, as 
found in the rule, or Scripture but both the rule and Scrip- 
ture. Together they constitute the gift of the Apostles to 
Christianity, the source and standard of doctrinal authority 
in the Church of the second century. 

226 pages. $2.95. Mic 57-4948 





EVIL AND THE “ABYSMAL NATURE” 
OF GOD IN THE THOUGHT OF 
BRIGHTMAN, BERDYAEV, AND TILLICH 


(Publication No. 23,554) 


Alexander Nicholas Tsambassis, Ph.D. 
Northwestern University, 1957 


This is a comparative study of the thought of Brightman, 
Berdyaev, and Tillich, with special emphasis on their 
approach to the problem of evil and theodicy, and their 
doctrine of God. An extensive exposition of their respec- 
tive methods, including their epistemologies, ontologies, 
doctrines of revelation, faith, and personality is made be- 
cause they constitute fundamental presuppositions on the 
basis of which essential dissimilarities are revealed, in 
spite of the apparent similarity of the conclusions reached. 

We find Berdyaev and Tillich generally differing more 
widely from Brightman, than from each other. This is due 
to the fact that, whereas Brightman employs the rational- 
empirical method of analyzing experience, Berdyaev and 
Tillich rely on intuition and phenomenology, and use the 
existentialist analysis of the human situation. 

Brightman is a metaphysician in the idealistic tradition, 
whereas Berdyaev and Tillich use ontology only as a basis 
for a symbolic interpretation of the divine-human relation 
--Berdyaev implicity, Tillich explicitly and systemically. 

Siding with Berdyaev and Tillich, we criticize Bright- 
man’s literalistic approach, because it leads to a finitistic 
view of God, which we regard as religiously unsatisfying. 

We distinguish between a non-symbolic view of the Deity 
as Being-itself, or Nothingness (Ungrund), and a symbolic 
description of the Divine Life, or the Divine Trinity, which 
creatively and redemptively participates in the negativities 
of existence. We agree with Brightman that evil is a reality 
deeper than the moral distinction of good and evil, but we 
refrain from engaging in metaphysical speculations as to 
the nature and origin of so-called ‘natural evil.” 

The significance of evil is existential, and Christian 
revelation meets problems of this nature adequately 
through the doctrines of the Incarnation and Redemption, 
or the doctrine of Godmanhood. 

The work is divided into four parts, the first three of 
which are mostly expository, and deal with each one of our 
thinkers separately. Part Four is comparative and criti- 
cal, and it includes references to many other critics and 
interpreters of the thinkers under consideration. Specifi- 
cally, critical chapters are devoted to Brightman’s “The 
Given,” Berdyaev’s “Ungrund,” or “Meonic Freedom,” and 
Tillich’s “Abyss.” A final comparative chapter examines 
the similarities and dissimilarities of these views of the 
“abysmal aspect” of the Deity. “The Given” is found to be 
inadmissible, because it assumes conflict and tension in 
the Divine Personality itself. Preference is expressed for 
the symbols “Meonic Freedom” and the “Abyss,” because 
Berdyaev and Tillich set the conflict on the existential 
plane, and not in the Deity itself. However, the unsatis- 
factory aspects of these theories are pointed out. Specifi- 
cally, we find no intelligible explanation of the origin of 
evil in the abstruse speculations of Berdyaev and Tillich. 
But we indicate a fundamental point of agreement in all 
three writers, namely, that it is more important to con- 
centrate human effort towards combating the evils of life, 
rather than to find a rational explanation of their origin. 

In this endeavor faith relies on the redemptive activity of 
Divine Providence. 343 pages. $4.40. Mic 57-4949 
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THE EFFECT OF CONFORMITY PRESSURE 
UPON THE MEMORY FOR DEVIANT OPINIONS 


(Publication No. 23,571) 


John Fuller Adamson, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Albert Pepitone 


1. Statement of the Problem 

Whether group members conform to and accept each 
other or reject each other, according to studies by Back 
and Schachter, appears to be a complex function of the level 
of interpersonal attraction and the degree of the discrep- 
ancy of opinion. If uniformity pressure operates in the 
manner of the quasi-needs of Lewin’s field theory, as 
suggested by Horwitz’s study, then an experiment embody- 
ing the Zeigarnik technique should reveal recall to be 
influenced by the variables of interpersonal attraction and 
discrepancy of opinion. The following hypotheses are 
tested. 


1. With discrepancy of opinion held constant, in- 
increased conformity pressure which produces 
within the person an increase in opinion relevance. 
Back showed that with slight discrepancy, uni- 
formity varies with attraction. 





. When attraction is held constant and discrepancy 
of opinion is increased up to a maximum point 
you get a corresponding increase in conformity 
pressure and an increase in opinion relevance. 
This comes from the social reality hypothesis 
stating that pressure of group members to agree 
in order to define social reality depends on the 
size of the opinion discrepancy. 


. When discrepancy of opinion and attraction are 
maximum, there should be a decrease in conform- 
ity pressure and a decrease in opinion relevance. 
Schachter showed that rejection varies with at- 
traction and size of discrepancy such that greatest 
rejection accompanies high attraction and large 
discrepancy. 


. Under zero discrepancy of opinion, as attraction 
is increased, there should be no increase in 
conformity pressure and thus no increase in 
relevance of opinion would be expected. This 
hypothesis rests on the assumption that without 
a discrepancy of opinion there can be no uniform- 
ity or conformity pressure. 


2. Procedure or Methods 

Eighty-two college students took part in the experiment. 
The experimental task involved the expression of artistic 
preferences in relation to twenty-one pairs of pictures 
taken from the Meier Art Judgment Test. Attraction 
toward a fictional group was manipulated by instructions. 
The discrepancy conditions were produced by instructions 
and fictitious group preference norms. The dependent 
variable consisted of the recall for individual pictures. 
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The Ss communicated during the experiment by writing 
notes to the fictional group and these notes were later 
analyzed in terms of strong or weak conformity pressure. 
In the course of the experiment, Ss rated the attractiveness 
of the alleged group. This rating was later used to confirm 
the establishment of the attraction treatment. 


3. Results 

The primary data is the comparison of recall for groups 
whose attractiveness ratings fell above and below the 
median attractiveness rating for all Ss. These results 
were as follows: 





1. Under the conditions defined by Hypothesis 1, 
recall is increased, confirming Hypothesis 1. 


. Under the conditions set down by Hypothesis 2, 
recall is increased, as expected by this hypothesis. 


. Under the conditions defined by Hypothesis 3, 
recall is decreased to a point where it is equiv- 
alent to the level of recall under maximum 
attraction and zero discrepancy, confirming 
Hypothesis 3. 


. Under the conditions covered by Hypothesis 4, no 
increase in recall occurred, as this hypothesis 
predicted. 


The subsidiary findings, based on the analysis of the 
notes indirectly or directly support Hypotheses 2, 3 and 
4, but fail to confirm Hypothesis 1. 


4. Conclusions 








The primary data wholly or partly support all four of 
the experimental hypotheses. All hypotheses but No. 1 are 
directly or indirectly confirmed by the subsidiary findings. 
The findings are discussed and related to those of Horwitz 
and Lee in terms of the role of restraint in producing in- 
creases and decreases in recall for items. Rejection as 
reflected in recall is compared with the interpersonal 
rejection process described by Schachter. It can be con- 
cluded on the basis of the results as related to the hypoth- 
eses that uniformity pressure as dealt with by Festinger 
and others affects the cognitive process of recall in the 
same manner as a quasi-need as conceptualized in the 
field theory of Lewin. 41 pages. $2.00. Mic 57-4950 


THREAT REDUCTION AND 
PERSONAL ATTRACTIVENESS 


(Publication No. 23,610) 


Robert Jacob Kleiner, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Albert Pepitone 


The present study represents a test of the hypothesis 
that a reduction in threat to a group leads to an increase 
in sociometri¢ attraction of its members-for each other. 
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In this study, the subjects experience an explicit reduction 
in threat, and the attractiveness of the person unequivocally 
responsible for the reduction is measured. , 
Although there is no systematic theory to predict the 
effect of the point from which the reduction occurs, con- 
jecture and theoretical formulations have hypothesized 
a greater effect when the distance to the punishment (i.e., 
probability of loss) is initially small (i.e., high probability 
of loss) than when it is large (i.e., low probability). This 
study also tests this hypothesis. Hence: 


Hyp. I The greater the reduction in the magnitude of the 
threat to the group brought about by a specific 
member, the more attractive will the member be 
to the group. 


Hyp. II A group member who is responsible for a specified 
reduction in the threat for a group will show a 
greater increase in personal attraction when the 
initial threat is high than when the initial threat 
is low. 


The subjects were business school students asked to 
solve a series of problems. They were informed that they 
were part of a college sample being used to compare stu- 
dents with supervisory personnel in industry on a standard- 
ized battery of tests. They were also informed that most 
student groups at other colleges and all groups at their 
university had successfully completed the tests. It was 
indicated that if a team should fail the first half of the 
battery, the group members would be considered inadequate 
for industry, but would still have to complete the second 
half of the battery under the supervision of personnel 
experts interested in inadequate teams. 

Each group was told that they would solve three sets 
of puzzles, and that after the first and second series they 
would receive a report on their performance and an 
estimate of the probability of failing the first half of the 
battery. 

All groups completed six tasks in the first series and 
eight in the second. Four tasks in the first ahd two in the 
second series were impossible to solve. Each group 
consisted of two subjects and a confederate who was un- 
equivocally responsible for the improvement in perform- 
ance. 

After the first set of tasks, groups were told that the 
probability of failure either was 75 in 100 or 40 in 100. 
After the second set, when the performances of all groups 
had improved, groups were told that the probability of 
failure had been reduced either by 35 in 100 or by 15 in 
100. After each set of tasks, and the appropriate probabil 
ity statement, the subjects rated the confederate and each 
other on two sociometric measures and a measure of 
importance. The subjects also answered three questions 
assumed to indicate perceived probability of loss. 

After the presentation of initial threat, group members 
in the low threat (.40) condition perceived each other to 
be more important to the group, were more confident of 
doing better, and liked each other more than the group 
members in the high threat (.75) condition. After threat 
reduction, the importance of the confederate increased in 
all conditions, and the subjects depreciated each other’s 
importance in the small reduction condition. 

Hypothesis I, concerned with the effect of size of re- 
duction in threat, was clearly confirmed by both socio- 
metric measures. Hypothesis II, concerned with the effect 





of initial threat from which reduction occurred, was 
partially confirmed by one sociometric measure and 
clearly confirmed by the second. 

43 pages. $2.00. Mic 57-4951 


THE EFFECT OF PERCEIVED COOPERATION 
OR COMPETITION ON THE 
TRANSFER OF HOSTILITY 


(Publication No. 22,960) 


Joseph Bernard Margolin, Ph.D. 
New York University, 1954 


Adviser: Professor Morton Deutsch 


Statement of the Problem. 

The experiment was devised to determine: 

A. Whether the transfer of hostility is a random proc- 
ess governed by chance or arbitrary association, or 
whether it is a function of more rational psychological 
processes. 

B. Whether certain aspects of the social situation 
(cooperative and competitive relationships) contributed to 
the direction and degree of such a transfer of affect. 

Three aspects of the problem of the transfer of hos- 
tility were studied: 





1. The effect of cooperative and competitive relation- 
ships on the perception of social relationships with 
others. 


. The effect of cooperative and competitive relation- 
ships on the transfer of hostility from an instigator 
to an individual with whom the subject is cooperating 
or competing. 


. The effects of cooperative or competitive relation- 
ships on the comfort and security of the subject 
when he is frustrated. 


Design and Procedure. 

Experimental groups. The experiment involved the 
instigation of seventy-one college students to hostility 
toward a participant instigator, (“o”), while engaged ina 
seemingly real, but actually simulated, clinical experiment. 
The situation was structured so that (a) 25 per cent of the 
subjects were working in a cooperative relationship with a 
third individual; (b) 25 per cent of the subjects were work- 
ing in a competitive relationship with a third individual; 

(c) 25 per cent of the subjects were presented with a 
situation in which a third individual was in a cooperative 
relationship with “o,” the instigator; and (d) 25 per cent 
of the subjects were presented with a situation in which a 
third individual was in a competitive relationship with 
“o,” the instigator. 

Through the administration of the Rosenzweig Picture- 
Frustration Test, the California “F” Scale, and the Akrish 
Cooperation-Competition Scale, we eliminated the possi- 
bility that our results might be attributable to personality 
differences between the groups, rather than to the effects 
of the cooperative or competitive character of the social 
situation. 

Apart from the different social relationships structured, 
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each group was exposed to similar routines during the 
simulated experiment. 

The control groups. Twenty-two control cases were 
employed to determine whether it was the total social 
situation, i.e., frustration plus a cooperative or competitive 
relationship, that produced the result obtained, or whether 
the same response might be elicited from an uncomplicated 
cooperative or competitive relationship. The control group 
was divided approximately equally among the four types 
of treatment groups (a) through (d) above). The same 
conditions applied in the experimental situation were 
employed in the control situation, with the exception that 
a hostile relationship did not exist between the subject and 
the instigator (“o”). 

Measurement instruments. Measurement instruments 
were designed to appear to be a part of the simulated 
clinical experiment. Subjects (a) and (b), and (c) and (d) 
were compared with respect to each of the areas of empha- 
sis described in 1, 2, and 3 above. Questionnaires were 
employed to measure changes in social perception and 
attitude toward the third person. In addition, rating scales 
and paragraphs written by the subjects describing the third 
person were employed to determine changes in the subject’s 
attitude toward the third person. These paragraphs were 
written before and after experimental conditions were 
introduced. Qualitative and quantitative evaluations of 
the difference between “pre” and “post” paragraphs were 
made. 


Results. 

In each of the social situations (a) through (d) above, 
Heider’s principle of cognitive stability and Deutsch’s 
theory of cooperation and competition were effectively 
employed in the prediction of the subjects’ perception of 


the social situation. Heider’s and Deutsch’s theories 
were also effective in predicting the conditions under 
which hostility instigated by a second individual (“o”) 
would be transferred to a third individual. It was deter- 
mined that a greater transfer of hostility will take place 
when the third person is perceived to be in a competitive 
rather than in a cooperative relationship with the subject. 
There was only slight support for or against the hypothesis 
that a frustrated individual is more comfortable when in 
a cooperative relationship than when in a competitive 
relationship. 


Implications. | 
The study was seen as having both theoretical and 
practical implications. 





1. It favors the principle that the transfer of hostility 
is a rational, motivated process. 


. The use of Heider’s theory of social perception 
provided evidence that social perception is in part 
governed by the tendency to maintain cognitive 
stability and avoid conflict and ambiguity. 


. It provided evidence that the direction and degree 
of the transfer of hostility is at least partially 
determined by the cooperative and competitive 
character of the social situation. 

186 pages. $2.45. Mic 57-4952 





SOME PERCEPTUAL CORRELATES 
OF AUTHORITARIANISM 


(Publication No. 24,855) 


G. Douglas Warner, Ph.D. 
Temple University, 1957 


The relations between authoritarianism and five per- 
ceptual variables which a survey of the theoretical and 
research literature indicated might be of significance in 
understanding the authoritarian perceptual structure were 
investigated. It was predicted that persons scoring high 
on measures of authoritarianism would show: (1) lower 
flicker fusion thresholds; (2) less sharpening of percep- 
tions; (3) smaller kinaesthetic figural aftereffects; (4) less 
perceptual defense; and (5) stronger closure than persons 
scoring low. 

Two measures of authoritarianism, the F-scale (F) 
and a personality inventory by Webster, Sanford and 
Freedman (P.I.) were given during several classroom 
periods in elementary psychology at Temple University 
during the spring of 1956. Later, during two individual 
testing periods, each of 120 volunteers from the larger 
group was given five objectively scored tests as measures 
of the five perceptual variables. 

The scores on each of the two authoritarian measures 
were arranged into quartile groups in order to study the 
relations between them and to compare each of them with 
distributions on each of the five perceptual variables. The 
data were subjected to two kinds of analysis: (1) an analy- 
sis of variance with subsequent t-tests for each measure 
to arrive at the significance of differences among the 
means of the authoritarian quartile groups, and (2) a cor- 
relational analysis employing product-moment corre- 
lations to determine the relations between (a) F scores 
and P.I. scores and (b) each of the two authoritarian 
measures and each of the five perceptual.variables. Cor- 
relations among the five perceptual variables themselves 
were also computed. 

A relation of .75 between F and P.I. was found. Substan- 
tially the same personality-perceptual relations were 
found by both scales. For both measures the predicted 
relations between authoritarianism and (1) CFF (2) kin- 
aesthetic figural aftereffect-and (3) closure were signifi- 
cantly different from chance. The significant r’s for F- 
scale - perceptual relations were -.42 for figural after- 
effects, -.34 for CFF, and .35 for closure. The greatest 
differentiation in terms of these three perceptual variables 
occurred between the high and low F-scale groups. The 
two middle groups were never differentiated. Except for 
a negligible relation between F and perceptual defense 
(.18), there were no significant relations between authori- 
tarianism and either sharpening or perceptual defense. 
The relations between P.I. and the perceptual tests were 
essentially the same as those between F and the perceptual 
tests. They were, however, less marked and less con- 
sistent from high to low authoritarian groupings. 

Considered together, the relations were seen as sup- 
porting the general assumption that the authoritarian tends 
to perceive in a manner consistent with his personality 
make-up. The need to stabilize the environment, the 
resistence to change and the premature closure character- 
istic of authoriatrian idealogical behavior seem to have 
been represented by behavior or non-social perceptual 
tasks. 
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Certain ad hoc observations were also made concerning 
the intercorrelations among the perceptual variables. Each 
perceptual test related significantly to at least two other 
tests. Relations were low enough to imply that different 
dimensions were being represented. 

165 pages. $2.20. Mic 57-4953 


PARENT-CHILD RELATIONSHIPS 
WHICH AFFECT ACHIEVEMENT 
MOTIVATION OF COLLEGE FRESHMEN 


(Publication No. 24,620) 


Lloyd Raymond Young, Ph.D. 
Iowa State College, 1957 


Supervisor: Ray E. Wakeley 


Americans are noted for being agressive, striving. 
persons. However, not all persons share this trait in the 
same degree. The problem of the study described in this 
dissertation has been to test certain social-psychological | 
theories that explain such differential striving behavior. 

The conceptual variable involved in striving behavior 
has been called achievement motivation, which is commonly 
abbreviated as n Achievement. Achievement motivation 
was defined as competition with a standard of excellence. 
It was considered as a part of the basic personality struc- 
ture of individuals rather than as a temporary emotional 
state aroused under certain conditions. 

It was hypothesized that n Achievement would vary 
curvilinearly with anxiety, being greatest for moderate 
amounts of anxiety. Anxiety was defined as apprehension 
cued off by a threat to some value that the individual holds 
essential to his existence or worth as a personality. It 
was hypothesized that anxiety would vary inversely with 
parental acceptance in the family of orientation; that is, 
individuals feeling the greatest amount of parental accept- 
ance would be characterized by the least amount of anxiety. 





Acceptance was defined as the feeling and displaying of 
approval of a child by his parent. It was hypothesized also 
that if n Achievement varies curvilinearly with anxiety 
and anxiety varies inversely with acceptance, then n 
Achievement would vary curvilinearly with acceptance. 

It was hypothesized further that n Achievement would 
vary directly with independence. Independence was defined 
as reliance on one’s own judgment when faced with decision- 
making situations. It was hypothesized that independence 
would vary with democracy in the individual’s childhood 
contacts in his family of orientation. Democracy was 
defined as the allowing and encouraging of a child by his 
parent to participate in individual decision making and in 
family decision making that is relevant to the child. It 
was hypothesized also that if n Achievement varies directly 
with independence and independence varies directly with 
democracy, then n Achievement would vary directly with 
democracy. 

Data were gathered from a random sample of 104 male 
freshmen enrolled in the Division of Agriculture of Iowa 
State College during the winter quarter of 1957. The data 
were gathered in a series of group interviews. 

Measures for each of the conceptual variables either 
were developed for the present study or were adopted from 
the research of other investigators. Achievement moti- 
vation was measured by a projective technique developed 
by McClelland and others. Anxiety was measured by use 
of the Test Anxiety Questionnaire developed by Sarason 
and others. Independence, acceptance, and democracy 
were measured by techniques developed for the present 
study. 

Appropriate statistical techniques were employed to 
test the hypothesized relationships. None of the hypotheses 
were supported, although the hypothesis that n Achievement 
varies directly with independence fell just short of being 
supported at the .05 level of confidence. 

The writer concluded that the failure to find support for 
the hypothesized relationships could probably best be ex- 
plained by the inadequacy of the measures and the homoge- 
neity of the sample. Further research was suggested, 
using other measures on other populations to test the same 
theories. 83 pages. $2.00. Mic 57-4954 
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WORK AS A “CENTRAL LIFE INTEREST”: 
A COMPARISON OF THE AMANA COLONY 
WORKER WITH THE NON-AMANA COLONY 
WORKER IN A GIVEN INDUSTRIAL SETTING 


(Publication No. 23,725) 
Walter S. Corrie, Jr., Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Harold W. Saunders 


The writer, is this dissertation, attempts to measure, 
within a given industrial setting, the extent of a funda- 





mental condition alleged by some sociologists to exist in 
America, namely, that a significant number of industrial 
workers rate off-the-job activities as more important to 
them than on-the-job activities. These sociologists claim 
that work is less of a societal value than it was heretofore. 
Robert Dubin, of the University of Oregon, has studied 
the world of the industrial worker by developing a Central 
Life Interest questionnaire designed to determine whether 
the job and the work place are central life interests of 
workers, or whether other areas of social experience-- 
family, home, community--are more important to them. 
A “Central Life Interest” is defined as “the expressed 
preference for a given locale or situation in carrying out 
an activity.” The questionnaire has four component sec- 
tors--formal, technological, informal, and general--which 
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represent different aspects of work. Dubin has found that 
only 24 per cent of urban industrial workers are job- 
oriented and he concludes that work is not a central life 
interest for the large majority of these workers. 

Specifically, this dissertation is an explanation of the 
nature of responses made to Dubin’s Central Life Interest 
Questionnaire by the workers at the Amana Refrigeration 
Company, Amana, Iowa. This company employs Amana 
Society members--usually referred to as Colony people-- 
and non-Amana Society members. These Amana Colony 
people have a distinguished historical past, first in Ger- 
many and later in Iowa, where they settled in 1855-1865. 
It is within one of these religious communities that the 
Amana Refrigeration Company is located. 

It was hypothesized that the Amana Refrigeration 
workers would be significantly more job-oriented than 
were the workers in Dubin’s study. The primary reasons 
for such a hypothesis were that these workers were from 
predominantly rural communities, and they would, by 
associating with the Amana Colony workers, reflect the 
tradition of craftsmanship for which the Amana Colony 
workers are noted. The findings that obtained from the 
592 questionnaires overwhelmingly support this hypothesis. 
Seventy per cent of the workers were found to be job- 
oriented and this finding is significantly different from 
Dubin’s. A further hypothesis was that the Amana Colony 
workers would be significantly more job-oriented than 
the non-Amana Colony workers. Reasons for such a hypoth- 
esis include: the Amana Colony workers are reared within 
a devoutly religious background held to inculcate work as 
a special value; they represent a cohesive group with 
strong “in-group” ties and they have one of their own 
members as founder and continuing head of the company. 
This hypothesis, however, was rejected. Subsequent com- 
parisons of thirty items within thirteen sociological vari- 
ables revealed no significant differences between these 
two work groups. The null hypothesis was thus accepted. 

A three-fold classification scheme based on Dubin’s 
operational definition of a job-oriented worker was devised: 
Class A workers were “highly job-oriented”; Class B 
workers were “quasi job-oriented”; and Class C workers 
were “non-job-oriented.” A persistent pattern that obtained 
suggests that Amana Colony workers tend toward being 
Class A or C workers, while the non-Amana Colony work- 
ers tend toward being Class B workers. 

The most important variables associated with being 
job-oriented are: age, work locale, and organizational 
work grouping. The moderately important variables are: 
sex, education, income, and length of service. The least 
important variables are: marital status, number of chil- 
dren, religion, childhood residence, present community 
identification, and work shift. 

Work is a Central Life Interest for the large majority 
of workers in this study. This suggests that midwestern 
American industrial workers are more job-oriented than 
is believed by some sociologists. 

259 pages. $3.35. Mic 57-4955 





AN EMPIRICAL TEST OF FOLK-URBANISM 
(Publication No. 23,502) 


Linton Clarke Freeman, Ph.D. 
Northwestern University, 1957 


This study is designed as an empirical test of Redfield’s 
folk-urban typology. The folk-urban typology involves the 
assumption of systematic differences between folk and 
urban societies with respect to a number of specified 
variables. This assumption asserts that there is sys- 
tematic variation among these several characteristics. 
As a test of this assumption a set of twelve folk-urban 
variables was isolated and operationally defined; data 
were collected on these variables for a sample of fifty- 
two societies. The Guttman technique of scale analysis 
was used to determine the amount of systematic variation 
among the variables through application of the criterion 
of unidimensionality. The analysis demonstrated that 
eleven out of the twelve hypothesized variables are sys- 
tematically interrelated; they constitute a unidimensional 
scale. The demonstration of unidimensionality among 
these eleven characteristics is evidence in support of the 
folk-urban hypothesis. Furthermore, this analysis has 
established a series of complexity scale types or positions. 
Folk-urban scale types can be used to describe and ar- 
range societies since they summarize the content of each 
culture with respect to the characteristics studied. 
Furthermore, they allow comparisons of the relative 
“folkness” or “urbanness” of various societies. Sucha 
result not only indicates the generalizability of social and 
cultural phenomena, but it provides suggestive material 
for constructing further theories of social and cultural 
form. 

This analysis has produced not only an arrangement 
of societies, but an arrangement of variables as well. 
From this arrangement an hypothetical sequence of 
development in the process of social change may be de- 
duced. Such a finding suggests that regardless of individ- 
ual cultural traditions, certain elements of culture exhibit 
a systematic interrelationship and a regular sequence of 
change. 120 pages. $2.00. Mic 57-4956 


A SOCIOLOGICAL STUDY OF SUICIDE 
(Publication No. 24,388) 


Jack Porter Gibbs, Ph.D. 
University of Oregon, 1957 


Adviser: Walter T. Martin 


A satisfactory explanation of variability in suicide 
rates, though sought by many persons over the past century, 
has yet to be advanced. For the most part the studies that 
have been devoted to the phenomenon have seen fit to 
either describe instances of variability in suicide rates 
or offer ad hoc explanations of such. In the few cases 
where studies have posed what purports to be a general 
theory of variability in suicide rates, the theory has 
suffered from the fact that it does not generate specific 
propositions that lend themselves to an empirical test. 
Consequently, the major problem to which the present 
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study has been devoted is the formulation of a theory 
deemed capable of accounting for variability in suicide 
rates and subjecting hypotheses derived from the theory 
to tests. 

In the form of a preliminary investigation the present 
study has found it possible through reasoning in terms of 
social structure to establish evidence that different forms 
of variability in suicide rates are interrelated. Tests 
among countries and states within the United States have 
shown that the suicide rate of a society varies directly 
with the extent to which variability in suicide rates by 
age groups conforms to a pattern of endemic suicide, this 
pattern being one of a high and uniform increase in suicide 
rates as one goes up the age scale. In another test, in 
which the states in the United States are treated as socie- 
ties, it was shown that among an aggregate of societies 
the amount of variability in suicide rates with age groups 
tends to increase uniformly from the younger age groups 
to the older age groups. Thus, the suicide rates of the 
young differ little from one society to the next, but among 
the older age groups the differences found from one society 
to the next are considerable. Evidence has also been found 
to suggest that the suicide rates of the different age groups 
in a society bear a differential relationship to the suicide 
rate for the society as a whole, with the correlation between 
the suicide rate of an age group and the suicide rate of the 
society as a whole tending to increase from the younger 
to the older age groups. 

Drawing heavily upon Durkheim’s observations, a theory 
concerning an observable and mensurable determinant of 
variability in suicide rates has been advanced. The funda- 
mental postulate is that the suicide rate of a population 
varies inversely with the stability and durability of social 
relationships. Variability in the stability and durability of 
social relationships within a population was in turn linked 
through a series of postulates to the degree of status 
integration. Status integration refers to the extent to which 
the occupancy of statuses in a society or a population 
therein conforms to a pattern. In a society or population 
where status integration is at a maximum, knowledge of all 
of the statuses but one of a person enables an investigator 
to predict with certainty what the remaining status of the 
person is. As an oversimplified example, consider the 
relationship between occupation and sex and age. If within 
a society knowledge of a person’s sex and age enables an 
observer to correctly predict the occupation of the person, 
then there is maximum integration of occupational status 
with age and sex status in that society. 

A mathematical formula was devised to measure the 
extent to which societies or populations therein deviate 
from a pattern of maximum status integration. Through 
such a measure it was possible to test the major theorem, 
which reads as follows: The suicide rate of a population 
varies inversely with the degree of status integration in 
that population. 

The above theorem was subjected to a series of tests 
based on data pertaining for the most part to the United 
States. Most of the data relating to the measurement of 
status integration within populations were drawn from the 
reports of the U.S. Bureau of the Census, for the year 
1950; and the mortality data used to compute suicide rates 
by states, standard metropolitan areas, and status cate- 
gories in the United States were drawn from Vital Sta- 
tistics reports over the years 1949-1951. 

The measure of status integration that were correlated 





- 


with suicide rates in the present study were based on 
marital integration and occupational integration. The 
tests conducted revealed that measures of status integra- 
tion bear a substantial inverse relationship to variability 
in suicide rates by states, standard metropolitan areas, 
sex, race, color, age, and marital status. The measures 
of status integration proved to be incapable of accounting 
for variability in the suicide rate of nonwhite females by 
age and the difference in the suicide rates of married 
persons and single persons by age. A total of 126 pre- 
dictions were made on the basis of the major theorem 
regarding differences in suicide rates of populations. Of 
these 126 predictions 84 of them proved to be correct, 
with the ratio of the number of correct predictions to the 
number expected on the basis of chance proving to be 

2.6 to 1. Of 29 coefficients of correlation expressing and 
relationship between measures of status integration and 
suicide rates, 29 were in the direction predicted; and 25 
of the 29 coefficients were higher than .55. 

Subsequent tests have shown that measures of popula- 
tion mobility, the prevalence of psychopathology, dnd 
formal education are clearly inadequate when compared 
to status integration as to their ability to account for 
ecological and non-ecological variability in suicide rates. 

While numerous problems are posed in the measure- 
ment of status integration and the need for additional tests 
of the theory is recognized, the theory warrants being 
retained as worthy of further consideration. 

456 pages. $5.80. Mic 57-4958 
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Major Professor: Kimball Young 


The major purposes of the study were: Analysis of 
the degree to which historical events and social trends 
are reflected in the content of science fiction stories; of 
the manner in which authors criticize social institutions 
and depict utopian societies; and of the presentation during 
various time periods of the social role of scientists and 
the functions of science. Hypotheses were formulated 
and tested by content analysis technique. 

The time period covered was divided into six sub- 
periods, each covering major historical events such as 
the depression, World War II, etc. Fifty stories were 
chosen randomly from Donald Day’s Index to the Science 
Fiction Magazines, 1926-1950, giving a total sample of 
300 stories. The content was coded, and the results 
punched on “Unisort” cards and subjected to statistical 
and qualitative analysis. Chi square, difference of per- 
centages, and product-moment correlation were employed 
for tests of significant relationship and differences. 

The historical development and the functions of science 
fiction are described on the basis of the existing critical 
literature and the writer’s analysis. Three major func- 
tions are analyzed: The didactic, prophetic, and mytholog- 
ical (including conforming and critical-utopian functions.) 

Major findings include the following: Reflection of 
reality is highly selective, e.g. there is less concern with 
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problems of poverty and unemployment during the depres- 
sion period than any other, while on the other hand prob- 
lems of international conflict increase during the World 
War II period. The authors’ ideological orientation is 
predominantly “liberal” rather than “radical,” in that few 
basic institutional changes are advocated in the imaginary 
societies depicted. The number of scientists who are 
major characters has declined steadily since 1926; this is 
attributed to the broadening of the readership of the genre. 
Scientists comprise the most frequent category of both 
heroes and villains, but scientists are the typical heroes 
and business-men the typical villains. The theme that 
scientists can or should be saviors of humanity becomes 
less frequent through time; instead “aliens” from other 
planets and other non-humans assume the savior function, 
especially during the post-war period. Heroes who operate 
in terms of direct or physical attack on problems give way 
to heroes using mental means and indirect manipulation. 
There is no increase in pessimism or resignation regarding 
man’s nature and future development; rather a more 
“realistic” estimate of the factors of chance and of the 
complexity of problems becomes apparent. 

Among the unanticipated findings are the cyclical 
fluctuations of stock themes and characters, which are 
attributed to the “internal dynamics” of the genre. This 
phenomenon is considered worthy of further study in other 
forms of literature, music, etc. Other areas recommended 
for further research include the depiction of science and 
scientist in “slick” fiction; the perception of the content of 
science fiction by its readers; the explicit intentions of 
authors whose stories contain a “social message”; and the 
content analysis of science fiction novels with a critical- 
utopian content. 182 pages. $2.40. Mic 57-4959 


AN EXPERIMENTAL ANALYSIS OF SOCIAL 
STRATIFICATION IN COLUMBUS, OHIO 


(Publication No. 23,702) 


William Francis Kenkel, Ph.D. 
The Ohio State University, 1952 


The study is an analysis and interpretation of empirical 
data relevant to differential social status in Columbus, 
Ohio. The discovery of the social status pattern in Co- 
lumbus is not the sole objective of the study. The investi- 
gation is intended also to produce some meaningful in- 
sights into the measurement of social status that will be 
applicable in broader usages and to provide a partial re- 
examination and re-evaluation of one of the key socio- 
logical concepts, “social class.” 

Although there are many meanings and usages of the 
term social class, most of which cannot be discussed here, 
the following probably embrace the more common usages 
of the term. In general the concept of social class tradi- 
tionally has at least three separate, although related, 
components: 


1. A social class is a clearly demarcated group of 
individuals of roughly similar social status. 


2. A social class is also an interest group; individ- 
uals who are plainly set apart from the rest of their 
community by their social status tend to possess 


certain attitudes, beliefs, and ideologies of a clearly 
different sort from the other social classes. 


3. A social class is an associational group. It is 
comprised of similar-status individuals, clearly 
set apart from the rest of their community by their 
social status, who tend to restrict their serious 
social associations to one another. 


Caution must be taken not to confuse a social class 
with a seemingly similar concept, a statistical class. 
Whereas a social class is a precise and definite grouping 
that purportedly inheres in the data, a statistical class 
is a purely arbitrary grouping or category with a logical 
but not inherent basis. Arbitrarily, usually with a specific 
purpose in mind, a researcher may divide the social 
status series, or any other series, into a number of 
categories; he has created statistical classes but he has 
not discovered social classes. 

The generalized social status of an individual is 
composed of a combination of certain traits and character- 
istics that his society considers relevant to social stand- 
ing. Essentially social scientists agree that the more 
important objectively verifiable characteristics that 
contribute to an individual’s social status are his position 
in the system of production and distribution of goods and 
services, the rewards received from this, his geographical 
position in the community and his educational achievement. 
The pertinent sociological literature reveals the tacit 
assumption among social status analysts that these status- 
bearing characteristics, and others, tend to be apportioned 
within a community in such a manner that some definite 
and discrete number of social classes results. Asa 
result of various investigations, different numbers of 
social classes, two, three, four, etc., have presumably 
been discovered. In this study it was thought to be fruitful 
to question the basic assumption upon which these studies 
were based, that is, that some number of status clusters 
or social classes is found in our contemporary society. 
Has this really been demonstrated? Do the data indicate 
that the stratification system characteristic of our society 
is a true class system? 

Rephrased and summarized, these questions form the 
first working hypothesis of the study: The social status 
system manifested in Columbus, Ohio, is represented by 

















a non-clustering status series. According to this hypoth- 





esis social status is a non-modal, continuous variable; 
there are no spots in the status criteria series where one 
could logically and empirically state that here one social 
Class ends and here another begins. 

If this hypothesis is substantiated it would force a 
re-evaluation of the usage of the term in other senses, 
since they also include the status-cluster assumption. 
Particularly in need of retesting is the interest group 
theory previously discussed. Therefore, the second work- 
ing hypothesis of the study is: There are in Columbus, 
Ohio, no social classes in the sense of groups of similar 








status individuals who share attitudes, beliefs, ideologies 





and the like. It a similar vein, the third hypothesis is: 





There are in Columbus, Ohio, no social classes in the 





sense of definitive portions of the population who restrict 





their serious social associations chiefly to one another. 








The testing of these three hypotheses represents the 
bulk of the research project. In order to test them the 
research task centered about the selection and sampling 
of a population, the measurement of the social status and 
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attitudes of this sample and a description of the associa- 
tional relationships of the individuals sampled. 

The sample was drawn by selecting, at random, three 
hundred names from the Columbus City Directory. The 
data were all gathered by the author through personal 
interviews with the Greater Columbus residents, using a 
pretested schedule. 

The hypothesis referring to the social status system of 
this city was tested by measuring some of the character- 
istics most commonly though to be indices of social status. 
Since there are many such characteristics, this study 
restricted itself to the measurement of some of the more 
objectively verifiable and perhaps more important indices. 
Only the following characteristics were both measured and 
reported on in the study: (1) occupational prestige; 

(2) rental value of respondent’s dwelling; (3) dwelling area 
prestige. 

In addition, an attempt was made to combine the scores 
of these several scales and obtain thereby an indication 
of each respondent’s composite or generalized social status. 
Respondents were then hierarchally ranked according to 
their scores on each individual social status scale and on 
the composite social status scale. The resulting series 
were then inspected for the presence or absence of modes, 
clusters, or any other objective evidence of the existence 
of clearly demarcated groups of more or less similar- 
status individuals. The report will be confined to an analy- 
sis and description of one status series only, occupational 
prestige. 

Occupational prestige was measured by the North-Hatt 
Occupational Prestige Scale” and its extension by the use 
of sociologist-judges. The sample was ranked occupation- 
ally and the series inspected for the presence of clusters, 
modes or cleavages of occupational status. The series 
was found to be largely continuous; the data obviously do 
not group themselves into any definite number of clusters 
or modes. Extreme differences, of course, in occupational 
prestige are quite evident but the hierarchal arrangement 
of individuals according to the prestige value of their 
occupation showed no one or several places where one 
could legitimately say that here a definitive part of the 
population ends, and here another begins; here “class A” 
ends and “class B” begins. It became quite apparent that 
there are no ‘natural breaks” or inherent divisions in the 
various status series. For certain purposes one may 
well wish to divide the various status continua into two, 
three, four or more divisions. These divisions, of course, 
would merely be statistical categories and not definitive 
portions of the population. Differential social status is 
strikingly portrayed by the various status series and the 
combination of these into a composite social status series 
but the presence of objectively definable social classes is 
just as strikingly lacking. 

Thus, the first hypothesis of the study is fully substan- 
tiated; the social status system manifested in Columbus, 
Ohio, is represented by a non-clustering continuous series. 
There are no social classes in this city in the sense of 
clearly demarcated groups of similar-status individuals 
logically and empirically distinguished from the rest of 
the society on the basis of social status. 

The hypothesis referring to the presence of social 
classes in the sense of interest groups was tested by 
seven opinion questions selected after a review of many 
volumes of Public Opinion Quarterly. As an example of 
the manner in which these questions were used to test the 











interest group hypothesis we will consider one of the 
questions asked of the Columbus respondents and one 
index of social status, occupational prestige. If there 
are social classes in the sense of interest groups we 
should expect to find groups of people, falling within 
certain portions of this status continum, who more or 
less share attitudes, beliefs, ideologies or values, or, in 
an operational sense, there should be substantial differ- 
ences between the opinion responses of individuals within 
specific portions of the occupational prestige continuum. 

One of the questions asked the Columbus respondents 
was: “Qn the whole, which do you think would be likely 
to give the best value to the taxpayer in making airplanes 
for the Army and Navy, a privately owned or operated 
plant or one that was owned and operated by the govern- 
ment?”* The sample was divided into two equal-interval 
groupings of occupational prestige and the responses of 
these groups to this question were compared and con- 
trasted. It was discovered that 31.9 percent of individuals 
within the upper half of the prestige continuum responded 
in favor of government airplane factories while 53.4 
percent of individuals within the lower portion of the 
continuum gave this response. | 

When the prestige continuum was divided into three 
equal-interval groupings there was found a difference 
between the percentages of the three groups that responded 
in favor of government operated plants. These differences, 
furthermore, are significant at the .01 level. The series 
was divided in two additional manners, into four and five 
“classes.” Again it was discovered that most of the 
differences between percentages are significant at the 
.001, .01 or .05 level. 

Thus, it appears that we have as many “interest groups” 
as we arbitrarily create. Since this is the case, each 
status grouping is as valid as each of the others; the same 
data indicate the apparent existence of two, three, four, 
or five “interest groups.” Moreover, had one assumed 
the presence of either two, three, four or five social 
classes in Columbus this evidence could be used to sub- 
stantiate, in part, any or all of the assumptions. 

The phenomenon that we have measured is simply a 
covariance between the two variables, attitude toward 
government ownership of airplane factories and occupa- 
tional prestige rating. The higher the prestige of an 
individual’s occupation, the more likely he is to answer 
this question conservatively. Regardless of how we divide 
the occupational prestige series the effect of this 
covariance is manifested. 

Other attitude responses were similarly analyzed and 
on the basis of the facts it can be stated that there is 
nothing unique or mysterious about the questions selected. 
Any other attitudes, beliefs, values, traits, characterjstics, 
etc., that exhibit a similar degree and kind of covariance 
will also presumably substantiate the hypothesis that we 
cannot speak of any definite number of “social classes” 
in the sense of interest groups in Columbus. 

Although this status index is continuous and although 
there is no specific number of “interest groups” in our 
society, could there not be groups on individuals, within 
certain definite portions of the continuum, who restrict 
their serious social associations to others who fall within 
this status category? In order to test this partially, each 
respondent was asked to name his five most intimate 
associates, defined as being the five persons with whom 
his most frequent and most serious social interactions 
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occur. The information necessary to assign these asso- 
ciates their places on the various status continua was also 
supplied. It was then a relatively simple matter to deter- 
mine the number of people who restrict their serious social 
associations to individuals of somewhat similar status. For 
the purposes of the study, any friend of the respondent 
whose occupational prestige score according to the North- 
Hatt Occupational Prestige Scale was less than five points 
above or five points below that of the respondent was con- 
sidered of similar occupational status. Similar definitions 
of similarity were provided when other indexes of social 
status were used but for simplicity the discussion will be 
limited to occupational status. 

It was discovered that about half of the sample have 
two or less friends with an occupational status similar to 
their own. Of course no conception of social class de- 
mands that all of everyone’s serious associates have the 
exact status as the individual, but in view of the rather 
liberal definition of occupational similarity, we should at 
least require that the majority of the sample choose a 
majority of their associates from a prestige level similar 
to their own, if we are to speak of social classes in the 
sense of similar-status individuals who associate together. 
The mean difference in occupational status between the 
respondents’ friends was almost fifteen points on the North- 
Hatt scale. Half of the sample named friends who differed 
by fifteen points or more in occupational prestige, while 
the modal difference was seventeen points. This is partic- 
ularly significant when we note that the status range for the 
entire sample was only forty-nine points. Thus the modal 
associational pattern is the one in which the respondent 
named three friends of dissimilar status with a range of 
seventeen points between the friend with the highest status 
and the one with the lowest. It was discovered that there 
is a certain range of status with which individuals usually 
remain for their more serious social intercourse. Each 
individual establishes, as it were, a loosely defined status 
range for his social interaction; he does not associate, 
on an intimate level, with those whose social status is 
very much higher or very much lower than his own. Thus 
one’s social status has a certain bearing upon his selection 
of intimate associates. However, the relationship is such 
that it does not seem to result in what can be called true 
“social classes” in the sense of groups of more or less 
Similar-status individuals who restrict their intimate 
associations to the group. 

The evidence, much of which cannot be presented in 
the report, substantiates the three major hypotheses of 
the study. When they are retested in other localities, both 
urban and rural, the conclusions that can be drawn will be 
broader in scope. If repeated studies, now only in the 
planning stage, continue to substantiate the hypotheses 
there should be a certain amount of change regarding one 
of our major concepts, social class. It has become ap- 
parent, from the Columbus study, that the chief difficulties 
with this concept are not so much that it is often too clearly 
defined or even that it is employed differently by different 
students, but that the various connotations of the concept 
cannot be supported by facts. If the hypotheses of this 
study continue to be substantiated it will be necessary to 
discontinue our reification of statistical categories either 
by modifying the term ‘social class” so that it denotes 
merely arbitrary portions of a social status continuum 
or by deleting the use of the concept from sociological 
literature. It may be advisable, from the standpoint of 








clarity and precision, to refer to the status placement 
of individuals by expressions as, “those in the sixty-fifth 
social status percentile and above,” “individuals who 
fall in the third status quartile,” or some similar expres- 
sion that indicates the non-inherent nature of the status 
categories. 

It is thought that by at least partially lifting the fog 
from one of our more fuzzy conceptual schemes, the 
way may be cleared for more meaningful analyses of 
related tangential phenomena. Social mobility, for exam- 
ple, has received at least its share of sociological thought, 
empirical study and scholarly writing. How much more 
fruitful it is, and more accurate too, to view vertical 
mobility in terms of steps up and down a ‘social ladder” 
than in terms of a vague movement from one instrumen- 
tally created “social class” to another! Vertical mobility 
is a real and significant phenomenon pregnant with im- 
plications. It is just as real when the mobile individuals 
remain within an arbitrary statistical category as when 
they cross the division lines created by a particular stu- 
dent of social stratification. Thus, it is thought that 
when mobility and various other phenomena are analyzed 
within the framework of the continuum theory of social 
stratification, new, more accurate, and more meaningful 
results may be forthcoming. 

Perhaps, at this time, it is the “masses” who will 
fail to sense the potential significance of this study, for 
it may be of little concern to the “man on the street” 
whether he is, for example, in the lowest “social class” 
or whether his position falls in the lowest social status 
quartile. But this would be of only less concern if the 
main objective of the research has been met, if the study 
has, in fact, made some contribution to the social scien- 
tists’ conception and perception of social reality. To the 
extent that it has done so it is successful. 
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Tentative solutions to two major problems were sought 
in the present study. Beginning with Charles J. Galpin’s 
now famous study of Walworth County, many sociologists 
had pointed out that rural people living between geograph- 
ically delineated communities (interstitial areas) seemed 
to create special problems for both researchers and 
social planners. These interstitial areas had not been 
studied previously with respect to their social organization. 
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It was one of the major purposes of this thesis to inquire 
into the social organization of a selected, rural interstitial 
area in south central New York State, and to compare it 
with what was generally known about the social organization 
of rural communities. The specific aspect of social organ- 
ization emphasized in this study was formal participation. 

In spite of the availability of a large number of empiri- 
cal findings about formal participation in rural communi- 
ties, no serious attempt had been made to work these 
findings into a coherent theory capable of some measure 
of explanation and prediction. Thus, the second major 
concern of this study was to build a tentative theory of 
formal participation. 

With the above ends in view, interstitial area, social 
organization and formal social participation were con- 
ceptually defined, the last two within an action frame of 
reference. Pulling together a number of theoretical 
strands, a theory of social organization was presented in 
the form of three interrelated propositions. Social organ- 
ization was treated throughout the study as a system of 
social action, and formal participation as one of its sub- 
systems. 

The analytical tool used to relate the research problems 
to the general theory of social organization was role. 
Using the Parsonian pattern variables for both description 
and prediction of formal participation, a set of eight major 
and twelve minor hypotheses were drawn from the theory 
of social organization. These hypothesized the actors’ 
participation as a function of their roles in terms of in- 
come, socio-economic status, occupational status, edu- 
cation, age, location of residence, length of residence, 
community identification, neighbor density, possession 
of telephone, distance index, place of work, and family 
size. 

The results of our analysis showed that with respect 
to four of these contributory variables, namely income, 
occupational status, location of residence, and family size, 
our actors’ formal participation was significantly different 
from the general participation pattern in rural communi- 
ties. 

The second major problem, namely building a theory 
of formal participation, was attempted by introducing four 
new concepts, namely system analysis, flow of functional 
interdependence, sociological pressure point, and socio- 
logical pole. These concepts were defined within the 
context of the research findings and then generalized 
beyond our data to demonstrate their usefulness for a 
general theory of social action. The proposed theory of 
flow of functional interdependence was stated in the form 
of four interrelated postulates. The three basic notions 
used in the construction of this theory were: (1) A social 
action system, in spite of its being a system, has within 
it a flow of functional interdependence of the various 
contributory variables that constitute the system. 

(2) There are certain contributory variables that act as 
initiators of this flow. (3) There are certain contributory 
variables that act as pressure points to bring about social 
action considerably more effectively than others. 

The various steps involved in arriving at the theory 
of flow of functional interdependence was clearly spelled 
out and the theory schematized to illustrate its usefulness 
for both researchers and social planners. 
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The problem of the study was to discover what group- 
ings of members in a large scale military organization 
influenced the behavior of the individual members of that 
organization, the mechanisims of determination, and the 
effect of variations in group size upon the mechanisms 
and upon individual behavior. The framework for analy- 
sis used was the concept of “ambience,” as stated by 
Theodore Caplow: *. . .an ambience is defined by the 
specification of A, the subject, B, a type of interaction, 

C, a minimum intensity of interaction, and D, a time 
interval...” The hypotheses of the study were that 
the structure of a large scale organization is a system of 
status relationships between individuals and that its 
function might be explained in terms of status groupings 
and status-determined individual behavior. 

A conceptual model of the status system of the organi- 
zation is put forth based upon the data of participant 
observation. The model is checked in a pilot study with 
data drawn from sergeants of a National Guard battalion, 
and found to be generally satisfactory. The model is then 
formalized into a system of postulates about the status 
structure and its functioning in a large scale organization. 
Theorems are deduced to be tested using data drawn from 
the officers of the Thirty-First Air Division, USAF. The 
theorems relate to the nature and direction of the asso- 
ciations between measures of ambience size and rated 
behavior and associations between rated behavior only. 
Chi square analysis of the data is performed. 

The results of the analysis are discussed under the 
three general headings of: Theorems accepted with 
significant results in expected direction; Theorems 
rejected with significant results in unexpected directions; 
Theorems rejected with non-significant results. On the 
basis of the results, a new model is constructed with 
postulates incorporating the following ideas: that superiors 
demand efficient functional performance from inferiors, 
that superiors have the power to realize a relatively high 
degree of satisfaction of their expectations, that equals 
expect from each other a minimization of upward aspira- 
tion and expect horizontal identifications, and will have 
some success in securing satisfaction of their expectations, 
and that the peer group of status equals is the effective 
agent of the enforcement of status rules within the system. 

The most important substantive findings of the study 
may be summarized by saying that large-scale organi- 
zations are characterized by a allpervasive status system 
(with status defined as a position in the rank-ordering 
of the ability to influence others), which is dominated by 
superiors in that system, and the values and behaviors 
of which are, in large part, set by those superiors. The 
peer group acts within the system as a conflict group and 
operates to protect and enhance the status of its members. 

While the study was made upon a large military unit 
it is asserted that its findings are probably generalizable 
to any formally organized large scale organization. 
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FACTORS ASSOCIATED WITH THE 
INCIDENCE OF ACCIDENTS TO 
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The Purpose of the study 

The study was conducted in two phases. (a) The purpose 
of the first phase was to determine the total incidence of 
accidents to people living on commercial farms in Pennsyl- 
vania; to analyze certain environmental factors - mecha- 
nization, size, type and area of farming - that may be as- 
sociated with accident rates; and to describe the pattern 
of accidents occurring with respect to time, place, activity, 
etc. (b) The purpose of the second phase was to try to iso- 
late human traits - physical, psychomotor, psychological 
and sociological - that may be associated with accident 
proneness. 





Procedure 

An accident was defined as an injury that required 
medial attention and caused a loss of one hour or more of 
time from regular activities. The degree of accident prone- 
ness was here measured operationally by the number and 
severity of accidents incurred during the entire life of an 
individual. 

A sample of 2288 commercial farms (as defined by the 
Census) widely dispersed through Pennsylvania was used 
in the first phase. The farms were visited by vocational 
agriculture pupils four times during the year. Size of farm 
was measured in productive-man-work-units; mechaniza- 
tion in fuel oil and electricity consumption; and type of 
farm according to the time put into the different enterprizes. 

In the second phase a matched-pair sample was used. 
Thirty-nine accident repeaters were selected from the 
survey records and matched, according to sibling position, 
age, sex, size of farm, type and mechanization of farm, 
with thirty-nine individuals who reported no accidents 
during the year. An attempt was made to isolate thirty 
human traits and relate them to accident proneness. 
Twenty-two of the traits studied were measured by stand- 
ardized procedures. The remaining eight traits were 
measured by indices and quasi-scales of the Guttman-type, 
devised for this study by the investigators. 

Findings 

It was discovered that the incidence of accidents on 
commercial farms was very closely described by the 
Negative Binomial distribution. 

On the average there were 15.5 accidents per hundred 
farms; 31.9 accidents per thousand people; and 30.12 
disabling farm work injuries per million man hours of 
work. The males had more than ten times as many acci- 
dents as the females. The 15-19 year old boys had the 
highest accident rate. 

Accidents occurred fairly evenly during each month of 
the year, but varied considerably between different days of 
the week, and between the hours of the day. The incidence 





of accidents seemed to vary with respect to place, type, 
activity, agency, and the resulting loss of time and money. 


Environmental factors: 1. The size of farm operation was 








significantly related to the incidence of accidents. As the 
size of farm operation increased, the accident rate per 
hundred farms increased but the accident rate per million 
man hours decreased. 


2. Mechanization did not show any definite independent 
relation with accident rate. 


3. Accident rate seemed to vary with the type of farming. 


4. The four geographical areas of Pennsylvania did not 
differ significantly in accident rate. 


Human factors: 1. Physical: (a) tests for vision were 
not related to accident-proneness. (b) an index of mor- 
bidity was positively related to accident proneness. 


2. Psychomotor: the three psychomotor tests used did 
not show any conclusive results. 


3. Psychological: a high degree of emotional stability, 
dominance and confidence were directly associated with 
accident proneness. 


4. Sociological: Four traits discriminated between the 
two matched groups - (a) level of living, (b) attitude to 
farming, (c) family instability and (d) farming experience. 


An exploratory study of this nature explains less than 
one quarter oi the variation associated with the incidence 
of accidents. The study has shown significant relation- 
ships between a few environmental and human factors with 
the incidence of accidents; a great deal of work needs to 
be done before a major portion of accident causation can 
be explained. 254 pages. $3.30. Mic 57-4963 
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DIFFERENTIAL PERSONAL AND SOCIAL 
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TOLERANT AND PREJUDICED PERSONS 
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Indiana University, 1957 


The cardinal objective of this research was to obtain 
additional and more reliable data about the tolerant 
personality. A comparison, with respect to 25 selected 
personal and social characteristics, was made of adult 
persons strongly prejudiced against Negroes and those 
tolerent (in the sense of being substantially neutral or 
impartial in their race preferences) as measured by the 
Westie Summated Differences tolerance-prejudice scale. 
The validity of this comparison was enhanced by the fact 
that this scale features a zero point, which made the 
statistical definition of the tolerant group more precise 
and less relative, and by the fact that it had been admin- 
istered to an Indianapolis sample in a previous study, 
which provided a statistical norm for the definition of the 
strongly prejudiced category. 

The subjects were selected by means of a random 
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sample of blocks in Indianapolis, Indiana followed by the 
selection of every second household for interviewing 
purposes. Persons intermediate in prejudiced were 
screened out by means of a short prognostic prejudice- 
tolerance scale, and inclusion in the final prejudiced and 
tolerant categories was determined by scores on the 
Westie instrument in the regular questionnaire. Some 
500 persons responded to the prognostic scale and the 
screening process finally resulted in 41 tolerant cases 
and 59 prejudiced cases. 

This comparison revealed that tolerant subjects, in 
contrast to the prejudiced, made significantly (at the .05 
level or below) lower scores on such Likert type attitude 
scales (all constructed for this study, excepting the *‘F” 
scale) as: “Nationalism,” “Intolerance of Ambiguity,” 
“Superstition-pseudo-science,” “Threat-competition 
orientation,” “F” or “Authoritarianism” “Religiosity, ” 
and “Child Rearing.” The two classes of subjects also 
differed significantly with respect to attitudes and opinions 
about “Politicians,” “Politics,” and “Offspring Image” 
choice. The tolerant category had a significantly higher 
mean “Occupational status” and mean formal educational 
level, and a disproportionate number of males. 

Tolerant and prejudiced subjects were not significantly 
different with respect to such activities, personal back- 











ground characteristics, interests and values, etc. as: 
opinion of mother; attitude towards pessimists; recrea- 
tional activity preferences; frequency of praying, Bible 
reading, and church attendance; amount of income con- 
tributed to religious group; “Menace” choice; “Self image” 
choice; present feelings of economic security; childhood 
economic security; parental relations; evaluation of 
father; family of orientation discipline atmosphere; 
frequency of punishment as child; income; generational 
occupational mobility; generational educational mobility; 
religious affiliation; and age at first full time job. 

Interpretations of the findings relating to the hypothe- 
sized personal and social differences were formulated. 
Furthermore, “personality profiles” of the prejudiced 
and tolerant personalities were prepared. The data 
collected through the questionnaire, plus the impressions, 
insights, and observations garnered by the researcher 
during the interviewing period provided the empirical 
basis for the formulation of these two “ideal types.” It 
was concluded that there are constellations of differ- 
entiating traits, attitudes, and other characteristics that 
are sufficiently pervasive, numerous, and socially and 
psychologically fundamental to justify reference to these 
two distinctive personality patterns or syndromes. 
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An experimental study of the speech-reading process was 
conducted by determining the relationship between speech- 
reading ability and certain individual skills and psychologi- 
cal functions. The subjects, selected for study, were 
students between the ages of nine and fourteen years who 
were enrolled in a residential school for the deaf. Thirty- 
six of these subjects were calssified as deaf and thirty- 
four as hard of hearing. 


A speech-reading test consisting of fifty words and fifty 
sentences was divised for use in this study. It was admin- 
istered individually and without voice to each of the 
selected subjects. Teachers ratings of speech-reading 
ability were obtained and correlated with the speech-read- 
ing results yielding coefficients ranging from .578 to .877. 
Significant correlations were obtained between the word 
and sentence sections of the test. 


The battery of tests selected or devised for use in this 
study consisted of the Knox Cube Test, a visual digit span 
test, a spoken digit span test, the Wechsler Picture 
Arrangment Test, the 1938 edition of Raven’s Progressive 
Matrices, and the Gates Reading Survey Test. 





The analyses of the results included a comparison of the 
deaf and hard of hearing and of the sex groups on the 
speech-reading and other test results. In speech-reading 
the mean scores for the hard of hearing and deaf were 
significantly different with the hard of hearing being 
favored. For the hard of hearing group the females were 
superior to the males on all forms of the speech-reading 
test. For the deaf group the females were superior to the 
males on the sentence test. With the exception of the 
Knox Cube Test results no significant difference was found 
between the two groups on the other tests. The deaf were 
favored over the hard of hearing on the Knox Cube Test. 


The data were analyzed further by correlating the speech- 
reading results with the results from the other tests. A 
significant relationship between memory, as measured by 
the Knox Cube Test, and speech-reading was found for the 
deaf subjects only. Significant correlation for both groups 
were obtained between speech-reading and the results of 
the Wechsler Picture Arrangement Test, the reading tests, 
and the digit span tests. The Progressive Matrices, a 
measure of abstract reasoning, showed a significant 
relationship with speech-reading for the hard of hearing 
group. The intelligence quotient, as measured by the 
Goodenough Draw a Man Test, and chronological age 
were other available data. When these data were correlated 
with speech-reading, no significant relationships were 
found. 


The analyses of the test results led to the following con- 
clusions: The hard of hearing are superior to the deaf in 
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speech-reading ability. In general females are superior 
to males. The deaf are superior to the hard of hearing in 
the memory for specific movement patterns, however, 
performance on other selected tests is equivalent. Mem- 
ory, aS measured by digit series, is an important factor 
in the achievement of speech-reading and memory of 
specific movement patterns may be viewed as contributing 
to the speech-reading of subjects completely deprived of 
hearing. Social intelligence influences speech reading 

to some degree. Speech-reading is a verbal receptive 
language skill reciprocally related to other language 
processess. Achievement in speech-reading is positively 
associated with growth in reading, a receptive language 
skill. Superiority in speech-reading is related to inner 
language in contrast to inferior speech-reading which shows 
no relationship. 189 pages. $2.50. Mic 57-4965 


A RHETORICAL ANALYSIS OF SIXTEEN 
SPEECHES BY NORMAN THOMAS IN 
THE 1932 PRESIDENTIAL CAMPAIGN 


(Publication No. 23,733) 


John Robert Foxen, Ph.D. 
State University of Iowa, 1957 
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The financial crash of 1929 opened a decade of depres- 
sion. By the 1932 election, unemployment had become 
severe and agricultural prices gravely depressed, showing 
that remedial measures had been inadequate. Franklin 
Roosevelt, relatively unknown nationally, seemed destined 
to win the election, although many were critical of his 
performance as governor of New York. The Socialist 
candidate entered the race a seasoned campaigner, al- 
though he had to meet a prejudice against socialism, and 
could not expect major help from the weak Socialist party. 
Thomas toured thirty-eight states, speaking many times. 
Sixteen of his campaign speeches, primarily key radio 
speeches, were analyzed rhetorically. 

Factors in Thomas’ background which contributed to 
the ideas in his campaign speeches include: a religious 
home environment, avid reading, scholastic success, and 
religious-social work experience. Thomas prepared his 
own campaign speeches. His vocal deliver was distinctive, 
interesting and impelling. He was clear and fluent, ener- 
getic and enthusiastic. 

The content of Thomas’ speeches rested upon the 
assumptions that the nation was living in a machine age; 
that man must learn to cooperate; that the democratic 
ideal was a noble conception. Thomas attacked capitalism 
and the two major parties and their candidates, attempting 
to prove their inadequacy for the times. He offered 
socialism as his solution. 

Thomas brought out clearly and accurately the serious- 
ness of the depression and the need for action. He was 
less successful in connecting these problems with the 
capitalistic system and the policies of the major parties. 
His long-term plan demanded social ownership of re- 
sources, production industries, including utilities, and 
banking. He failed to “sell” this program. His concrete 
ameliorative measures were more effectively presented. 





Able in refutation, he met his opponents’ arguments 
by citing contrary evidence and pointing out faults in 
evidence and reasoning. He did not succeed in convincing 
the voters that his plans would work or that they would 
not introduce evils. His arguments were well supported 
with evidence, accurately cited, pinned down to sources. 
His reasoning was valid, proceeding mainly by general- 
ization and causal relation. The former were more 
firmly established than the latter. Principal motivational 
appeals were to desire for security and social responsi- 
bility. Thomas offered also a strong ethical appeal, 
growing out of his knowledge, sincerity, agressiveness, 
and energy. 

Thomas observed the classical plan of organization. 
His introductions were short and persuasive; his con- 
clusions simple, motivational, and somewhat “grand” in 
style. Characteristically, he revealed a coherent and 
unified series of arguments. He was at his best when he 
organized his discussions in a problem-solving arrange- 
ment. Thomas’ speaking style was clear, impressive, 
and devoid of socialistic jargon. He used comparison, 
alliteration, repetition, and restatement, to secure clarity 
and vividness. He was a master of the art of ridicule and 
sarcasm. 

Several factors indicate that Thomas was effective. 

He drew large and enthusiastic crowds wherever he spoke. 
The mail response to his radio speeches was impressive. 
It indicated that he was making an appeal to the youth 
group and to members of the major parties. Editorial 
writers respected him as an able, sincere candidate, but 
distrused some of his ideas. His popular vote was con- 
siderably higher than in the 1928 election. Thomas ful- 
filled the functions of a third party spokesman by 
accurately and colorfully calling the electorate’s attention 
to the gravity of the problems of the time and by advancing 
proposals too radical for either of the two major parties 
to advocate. Many of these ideas later were translated 
into practical measures by the Roosevelt administration. 
Twenty-five years after the campaign, Thomas stands as 
one of the most respected American critics of the profit 
system. 624 pages. $7.90. Mic 57-4966 
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It has been the purpose of this study to investigate the 
structural aspects of free verse as they affect the oral 
interpreter. The justification for such a study lies 
primarily in the fact that poetry depends for its full 
meaning on the combination of sound the meaning (struc- 
ture and content). The sound pattern of poetry is, in 
many ways, the particular province of the oral interpreter 
and there has been no extended study made which parallels 
the one here undertaken. The free verse controversy has 
resulted in numerous critical and “special pleading” 
publications which provide sound primary source mate- 
rial for this investigation. 
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The introduction concerns itself with limitations and 
justifications for this particular study, and with the 
definition of terms. Some attention is given to the ‘new 
poetry” and “new criticism” in an attempt to clarify 
perspective and attitude in the discussions which follow. 
The terms ‘structure” and “content” are defined for the 
purposes of this investigation and their relationship 
examined, as are the terms “rhythm” and “meter,” and 
“tune” and “melody.” “Cadence,” as it will be used in 
this investigation, is defined. There is also a clarification 
and definition of “return” and justification for its inclusion 
in an examination of structure of free verse. 

Next is undertaken a consideration of the historical 
background out of which the modern free verse movement 
emerged. Repeated references on the part of modern 
writers to biblical, classical and medieval inspiration 
indicated that such an examination would be of value. 
Considerable attention is given to the writings of Walt 
Whitman, considered by some to be the first of the modern 
free verse writers. 

Because of its acknowledged importance to the Imagist 
movement, whose members were most outspoken in favor 
of free verse writing, the theories and practices of late 
nineteenth century French poets are examined, particularly 
those of the Imagist and Symbolist schools. The period 
thus embraced is 1875-1910. This is followed by a brief 
survey of similar trends in England and America between 
1908 and 1920. Brief attention is given to the “Prose- 
Poetry Controversy” which reached its height during 
the Imagist movement in America, and which called forth 
innumerable attempts at definition and clarification of 
theory and practice both here and in England. 

After careful consideration of the foregoing background 
and of the critical writings of the poets who professed 
to use free verse extensively, there is proposed a system 
of *‘scansion” to discover the elements of structure which 
the poets claimed to be using. This proposed system of 
“scansion” is then applied to selected examples of free 
verse, which the poets themselves had mentioned as 
experiments in this medium. A more detailed application 
is then made to specific works of Amy Lowell, Ezra 
Pound and H.D., acknowledged leaders in the movement. 
Conclusions are then drawn relevant to the oral inter- 
preters’ use of such a system. 

The last portion of the investigation is devoted to an 
extensive appendix. The first section contains the bibli- 
ography of sources quoted within the study proper. Fol- 
lowing this is an annotated bibliography of all sources 
touching on free verse and its historical and philosophical 
background whieh the writer was able to discover. It is 
hoped that such a bibliography will serve a useful purpose 
for scholars who wish to make further investigation of the 
structural aspects of modern free verse. 

896 pages. $11.30. Mic 57-4967 





TELEVISION AND THE 
NATIONAL NOMINATING CONVENTIONS OF 1952 


(Publication No. 23,508) 


Gordon L. Gray, Ph.D. 
Northwestern University, 1957 


Political activities in the United States during 1952 
offered fertile ground for many types of research. The 
fact that television, for the first time, was offering 
comprehensive coverage of the campaigns and that the 
new communications medium had now achieved a sizable 
audience expanded the research possibilities. This study 
applied an historical perspective to the Republican and 
Democratic national nominating conventions of 1952, and 
to the transmission of these events on television. 

The study was designed to (1) provide a description 
and evaluation of the dimension added to the 1952 national 
nominating conventions by the presence of the television 
medium, (2) test the evaluations of the 1952 national 
nominating conventions and their relationships with the 
most recent point-to-mass communications medium with 
established patterns drawn from the concurrent histories 
of political conventions and communications media, and 
(3) check on the validity of certain hypotheses concerning 
the functions of such conventions. 

Conclusions were based on three types of materials 
which are to be found in the body of the dissertations: 

(1) an historical study of the developmental patterns of 

the nominating conventions and the concurrently developing 
communications network, (2) a descriptive account and 
content analysis of the Republican and Democratic con- 
ventions of 1952, and (3) a content analysis of the televised 
proceedings of the 1952 conventions. 

Four factors received pirmary emphasis in describing 
and evaluating the dimension added to the 1952 conventions 
by the presence of the television medium. These four 
factors were: 


1. The broadcasters’ concept of the primary functions 
of the nominating conventions and their own roles 
in reporting the conventions. 


. The pictorial techniques employed in the process of 
televising the conventions; these pictorial techniques 
consisted by the editing style, the use of cameras, 
and other elements of production per se. 


The criteria employed for selection or rejection of 
convention-originated materials. 


. The nature of materials created as additions to the 
convention proceedings. 


The statements of conclusion drawn from a comparison 
of the 1952 televised conventions with the broader patterns 
of an historical study were grouped under four headings: 


1. The product in terms of parallel and interrelated 
developments of the convention system and com- 
munications media. 


. Television and its part in completing a communi- 
cations cycle from event to recipient and back to 
the event. 


3. Adaptations within the convention system which 
were brought about by the presence of television. 
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4. Cause and effect relationships between communi- 
cations refinements and the injection of interpre- 
tation. 


The hypotheses which served as the basis for the study 
of convention functions were: 


1. Political conventions are primarily deliberative; 
they exist to choose the best candidates available 
for public office. 


. Political conventions are chiefly ritualistic; their 
purpose is to reinforce party loyalties in the cam- 
paign ahead. 


. Political conventions are mainly hortatory; they 
exist to stimulate party workers and the public to 
a high pitch of enthusiasm for the campaign to 
come. 


. Political conventions are principally directive; they 
are intended to make converts to the party’s cause. 
318 pages. $4.10. Mic 57-4968 


A HISTORY AND EVALUATION OF THE 
CHILDREN’S THEATRE OF CEDAR RAPIDS 


(Publication No. 23,746) 


Patsy Joan Herget, Ph.D. 
State University of Iowa, 1957 


Chairman: Assistant Professor Harrold C. Shiffler 


The purpose of this study is to relate a history and 
evaluation of the Children’s Theatre of Cedar Rapids, a 
community-sponsored organization which is unique in its 
pattern of organization. 

Sources used in this study include annual reports, 
minutes of all Board and Executive meetings, annual 
audits, and correspondence and publicity files of the 
Children’s Theatre of Cedar Rapids, interviews with past 
and present members of the organization and with civic 
officials and leaders in Cedar Rapids. Also consulted 
were newspapers, historical periodicals and books, texts 
on organization and community recreation, and books and 
periodicals related to children’s theatre. 

The Children’s Theatre of Cedar Rapids is a success- 
ful organization, in the sense of continuity, for two im- 
portant reasons: its founders took time and care in 
establishing a firm business basis for the organization 
before the Theatre began producing, and the founders and 
early organizers took steps to integrate the organization 
as a part of the social structure of the community. Be- 
cause of these two factors, the Children’s Theatre has a 
firm foundation which has allowed it to withstand difficul- 
ties which might have ruined a less firmly established 
theatre. 

The purpose of the Children’s Theatre of Cedar Rapids 
is three-fold: to provide inexpensive educational and 
entertaining programs in the field of drama and the 
interpretive arts; to offer children an opportunity to 
participate in dramatic activities of their own; and to 
make the community aware of creative dramatics. Its 
history shows that the care of the founders in establishing 
the Theatre has resulted in a gratifying measure of 





success in fulfilling the first of these purposes. The 
records of the organization show a yearly growth in 
audience attendance and box office income, and the 
reviews of the plays have all been favorable. 

The growth in the number of church groups and youth 
groups in the city which use creative dramatics as a 
teaching method, and the action of the public schools in 
sponsoring Winifred Ward at an institute for teachers 
indicate a partial fulfillment of the third part of the 
purpose - to make the community aware of creative 
dramatics. 

In providing dramatic activity for children, the organ- 
ization has not been as successful in the fulfillment of 
purpose. Although the first years of the program showed 
strong growth, the 1956-57 season of the Children’s 
Theatre showed a decline of over fifty per-cent in the 
number of children attending the creative classes. The 
reasons for this decline may be varied: 

1. A natural turnover in persons interested in using 
the program. 

2. A combination of creative dance classes with 
creative drama classes thus causing the loss of students 
who wanted to concentrate on dance. 

3. A lack of central control of the program in one 
paid teacher. 

4. A lack of sufficient publicity. 

9. A lack of need on the part of the community for 
continuation of the program. 

The future of the Children’s Theatre indicates a need 
for re-evaluating the creative program to discover 
whether it warrants continuing, and a need for re-aligning 
the tangled administrative structure of the organization. 
Because of its firm foundation, however, the Children’s 
Theatre of Cedar Rapids shows evidence of being a 
continuing business venture despite its present difficulties. 

275 pages. $3.55. Mic 57-4969 


THE GUILDS OF RHETORIC IN THE 
LOW COUNTRIES DURING THE 
FIFTEENTH AND SIXTEENTH CENTURIES 


(Publication No. 23,517) 


Anna Mae Janssen, Ph.D. 
Northwestern University, 1957 


This is a study of the guilds organized in Belgium and 
the Netherlands for the express purposes of writing and 
speaking. Citizens, from various trades, banded together 
in nearly every town and city in this area to practice 
writing and to prepare for public performances; they 
called themselves rederijkers. 

What the guilds were, what the theoreis of their 
origin are, what training program existed for the actor or 
speaker within the guild, what sort of audience he had, 
what kind of performances the guilds put on, what part 
costuming played, and what staging facilities were known 
and used make up this study. 

An especially interesting feature of the guilds were 
the contest-festivals or landjuweelen. One host chamber 
would send out invitations to chambers in the surrounding 
area; the guest chambers would arrive in costume and be 
greeted with much ceremony. For as long as several 
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weeks, the chambers would compete with each other for 
prizes on plays and recitations. 

The plays were, for the most part, pieces that had 
been written within the guild or by the guild’s director 
who was called a factor. Some concerned biblical topics, 
others were a sort of morality play, and still others were 
purely comic in intent. The Dutch and Flemish scholars 
who have made intense studies of some of the extant 
manuscripts find little of literary worth in the plays, but 
point out that they reflect the taste of that time. They 
were important, too, as avenues of propaganda. 

For the contest-festivals, elaborate stages were built. 
Prints remain of two of these, one of the stage used at the 
contest-festival at Ghent (1539) and one of that at Antwerp 
(1561). Costumes, too, were elaborate. Costumes, props, 
and people in the plays were often symbolic representa- 
tions. 

Source materials included the work of Dutch and 
Flemish scholars, old paintings and prints, and the records 
that remain of guild activity. A great number of these old 
records have been transcribed from manuscript to type 
by scholars, and are published with notes as to the mean- 
ing of strange words, etc. This is only a beginning study 
in this area; it relates to interests in various departments 
of the field of speech--theater, rhetoric, and interpreta- 
tion--and indicates once again, how, historically, these 
disciplines go hand in hand. 

208 pages. $2.70. Mic 57-4970 





AN ANALYSIS OF THE 
FORENSIC SPEAKING IN THE CREDENTIALS 
COMMITTEE HEARINGS OF THE 
REPUBLICAN NATIONAL CONVENTION OF 1952 


(Publication No. 23,754) 


Robert Campbell Jeffrey, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Orville A. Hitchcock 


The purpose was to analyze a debate situation in which 
the issues were important, the clash direct, and the 
participants battled for high stakes. The author selected 
four debates presented before the Credentials Committee, 
those from Florida, Georgia, Louisiana and Texas. He 
traced the pre-convention campaign, and described the 
delegate selection and validating procedures used for 
seating contested delegations. The immediate and larger 
radio-television audiences were discussed. 

The debates themselves were analyzed in terms of 
logical, ethical and emotional proofs, according to the 
classical methods of speech criticism. Since many 
speakers participated in each of the debates, the contests 
were considered in terms of issues. Organization of the 
speeches of the major speakers for each group was treated 
within the broader framework. Style and delivery were 
not considered. 

The cause for southern contests in this convention was 
rooted in the peculiar position of the Republican Party in 
the South. Small cliques of Republican leaders desired 
to restrict membership in the party so that when a Repub- 
lican administration was in power in Washington the 
patronage available would provide greater power for the 





few. Control by these small groups was challenged in 
some of the southern states in 1952 by factions desirous 
of building a real two-party system. Since the power of 
the “ins” manifests itself in selecting delegates to the 
national convention, it was here that the battle was fought 
between the two groups. The controlling factions were 
generally pro-Taft, those contesting, pro-Eisenhower. 

The major issue in all of the debates considered was 
“fair play,” which bacame an issue when the pro-Taft 
forces in some of the southern states appeared to be 
“rigging” the state delegate selection machinery. The 
Eisenhower supporters argued that the “ins” controlled 
the machinery undemocratically, while the Taft supporters 
argued that they functioned legally, and that many of the 
Eisenhower supporters were actually Democrats who had 
invaded Republican conventions. 

The following conclusions were drawn from the speak- 
ing which took place in the debates considered: 

1. The pro-Eisenhower speakers demonstrated greater 
ability in analysis than did their opponents. 

2. The pro-Eisenhower speakers argued primarily 
from a logical base; their opponents frequently argued 
from a motivational base. Authority was the principal 
form of support for both groups. 

3. Motivational appeals were frequently over-used, 
especially by the pro-Taft speakers. The pro-Eisenhower 
speakers used the motivational appeal of “fair play” 
effectively by uniting it with the logical arguments. 

4. Ethical appeals were effectively used by both 
sides. The speakers recognized the necessity for estab- 
lishing the credibility of themselves and those they repre- 
sented in order to gain acceptance. 

o. The speakers who refuted adapted well to the 
opponents’ arguments. The principal refutational tech- 
nique employed was that of questioning the argumentative 
development of the opposition. Seldom were special 
forms of refutation utilized. 

6. The speakers covered extensive arguments well 
in a brief period of time. The organizational development 
of most of the speakers followed the pattern of stating the 
general proposition, followed by supporting materials. 

7. The pro-Taft speakers adapted well to the imme- 
diate audience, while the appeals of the pro-Eisenhower 
speakers were directed primarily at the larger radio- 
television audience. 

The speaking in the Credentials Committee hearings 
had only limited effect on the decisions of the committee. 
When one side demonstrated a marked superiority the 
committee seemed to be able to rise above partisan 
connections and vote for that side. However, when the 
cases were almost equal, the committee tended to vote 
along partisan lines. 

There is some basis for concluding that Eisenhower’s 
selection as the Republican Presidential nominee was 
due in part to the effective appeals used by the pro- 
Eisenhower speakers in the hearings. 

465 pages. $5.95. Mic 57-4971 
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A RHETORICAL ANALYSIS OF 
REPRESENTATIVE CEREMONIAL ADDRESSES 
OF RALPH WALDO EMERSON 


(Publication No. 23,762) 


John Henry Lawton, Ph.D. 
State University of Iowa, 1957 


Chairman: Dr. Orville A. Hitchcock 


It was the purpose of this dissertation to analyze seven 
representative speeches of Ralph Waldo Emerson given 
on ceremonial speech occasions. These addresses were 
selected because they varied in tone, paralleled chronolog- 
ically the period in which Emerson did most of his elegiac 
speaking, and were delivered in Concord, Boston and New 
York — the principal scenes of his ceremonial public 
address. These speeches include: “Farmers and Farm- 
ing,” Concord, 1858; “Robert Burns,” Boston, 1859; 
“Speech at the Bryant Festival at ‘The Century’,” New 
York, 1864; “Oration,” before the New England Society 
of New York, 1870; “Address at the James Anthony Froude 
Dinner,” New York, 1872; “Address at the Opening of the 
Concord Free Public Library,” 1873; and “Address at the 
Dedication of the Minute Man,” Concord, 1875. 

In the critical process the writer employed a methodol- 
ogy based upon the Aristotelian components of the speaking 
situation: the orator, the occasion, the audience and the 
address. More specifically, he first established Emerson’s 
elegiac speech purpose and then, in view of audience, 
occasion and address, he determined whether or not the 
speaker achieved that purpose. 

In order to apply this critical methodology in a mean- 
ingful fashion to the addresses selected for analysis, the 
following sequence was observed within the study. Since 
Emerson’s family and formal education were significant 
factors in the shaping of his ideas and in the moulding of 
his techniques of oral and written expression, this im- 
portant background information was placed in an introduc- 
tory chapter. In this same portion of the study Emerson’s 
rhetorical theory and his characteristic methods of speech 
preparation and delivery received attention. In the sub- 
sequent analysis of the addresses, the ceremonial occa- 
sions and audiences were first described. Thereafter the 
speaker’s ideas and the supporting detail, rhetorical form 
and stylistic devices which he employed to implement 
his communication of these ideas were considered. When 
reports of Emerson’s speech delivery and of the reaction 
of the hearers were available, these materials were 
reviewed. In the absence of such information, the critic, 
on the basis of his rhetorical analysis, determined whether 
or not Emerson presumably achieved his speech purpose. 

The study revealed that on ceremonial occasions 
Emerson demonstrated rare skill in selecting ideas which 
won the interested attention of his hearers, and which 
were also appropriate to the elegiac occasion. In evalu- 
ating Emerson’s use of supporting detail, it was demon- 
strated that characteristically at least, he made the 
abstract concrete and the general statement specific. 
Furthermore the several discussions of rhetorical form 
indicated that the speaker, contrary to the popular notion, 
employed effective speech organization. It was pointed 
out that he preferred functional to formal methods of 
arrangement, yet these enhanced his clear communication 
of ideas -- the major value of disposition. The discussion, 





however, made it apparent that the elderly Emerson was 
far less adept in organizing speech materials. 

Clarity and impressiveness, it was found, character- 
ized the ceremonial eloquence of Emerson in his prime. 
However, in the final decade of his life, the style of his 
elegiac public address lost much of the sensitivity to 
sight and sound values which had characterized his 
earlier ceremonial speaking. The subtle rhythm, euphony 
and poetic diction which are commonly found in the 
rhetoric of the younger orator are frequently absent 
from his final speech compositions. Yet, as is indicated 
in the study, he retained to the last that gentle wit (an 
almost forgotten attribute of his public address) which 
had for so long delighted occasional audiences. 

The dissertation makes it evident that the speaker 
in his middle years was capable of achieving such heights 
of eloquence that the audience responded with a storm of 
applause. In that period of his life he possessed an 
effective, if highly undramatic speech delivery. However, 
as he aged, Emerson’s speech performance became 
woefully inadequate. Yet there were many in the cere- 
monial audience who paid small heed to the faulty speech 
delivery of the old man on the ceremonial platform. 
Rather they saw and heard a speaker whose spirituality 
and innate goodness they had come to revere. Thus the 
study was concluded with the statement that towards the 
close of his life, the ethos of Ralph Waldo Emerson 
assured him of the interested attention of many, if not 
most, of his listeners. 350 pages. $4.50. Mic 57-4972 


THE COLLECTED SPEECHES OF 
CHARLES DICKENS WITH 
INTRODUCTION AND NOTES 


(Publication No. 24,310) 


Melvin Hull Milier, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Frederick W. Haberman. 


This study is a collection of the speeches of Charles 
Dickens. Prior to this dissertation the only basic collec- 
tion was made in 1870. Since that time almost as many 
more speeches have been found but these appear in 
isolated and often obscure sources. This study is 
believed to be the most complete collection of Dickens’ 
speeches ever made. It is the first to provide at least 
some of the contemporary setting and the first to arrange 
the speeches in topical order. 

There are two parts to this work. The first part, 
Chapter One, is a general introduction to Dickens as a 
public speaker. The eight chapters of Part Two include 
the text of one hundred twenty-eight speeches which 
Dickens delivered on ninety-three occasions. 

Headnotes are provided for all of the speeches and 
topical and literary allusions have been identified in the 
footnotes. 

As a result of the study certain conclusions seem 
justified. In the first place, Dickens was a very popular 
and a very effective speaker who did much more speaking 
than has been generally known. He used the principles of 
effective speaking deliberately and carefully. In addition, 
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Dickens’ literary craftsmanship, adapted and shaped to 
oral discourse, give the speeches an intrinsic literary 
value. The speeches also provide a rich source of histor- 
ical and social data of Dicken’s life and times. The 
arrangement of the speeches in a topical pattern allows 
the reader to see groups of speeches dealing with the 
same ideas, delivered to the same general audiences and 
given under fairly comparable circumstances. 

The speeches of Dickens have been hitherto generally 
unavailable or difficult to obtain and the necessary con- 
comitants of audience, place, purpose, time form often 
have not been included. The result has been that an 
important and revealing part of Dickens’ life has been 
neglected. 798 pages. $10.10. Mic 57-4973 


COMMUNICATION IN TWO SMALL WORK GROUPS 
(Publication No. 23,528) 


Thomas Eugene Miller, Ph.D. 
Northwestern University, 1957 


The purpose of the study was to investigate certain 
aspects of cooperative behavior in the small work group. 
The specific focus was on the communication system in 
daily, face-to-face interactions. The study explored the 
following questions: 


1. How do members of work groups evaluate their 
experience ? 


. How are these evaluations communicated or shared 
with other members so that they become a part of 
group process and structure? 


. How are their communication patterns related to 
productivity, morale, and cooperation? 


The basic assumption underlying this study was that 
members’ evaluations of their experiences, group com- 
munication patterns, and cooperative responses are 
mutually interdependent. 

The groups chosen for study were two crews performing 
identical tasks on a corrugated box operation. Observa- 
tions and interviews, along with some statistical measure- 
ments, were recorded during a six-month clinical study. 

The findings may be summarized as follows: 

(1) In general, the behavior patterns of the two work 
groups were in sharp contrast. The members of the A 
crew, who were the more experienced, older men with 
high technical skills, tended to operate as separate individ- 
uals; the B crew, which was a recently formed group, 
worked as a highly integrated team. An examination of the 
members’ work records, the crews’ output, downtime, 
etc., revealed that the dissimilar performances of the 
crews could not be explained on the basis of any differ- 
ences in the external work conditions or the superiority 
of one crew with regard to technical skill and experience. 

(2) The problem situations proved important in high- 
lighting the communication system on each crew. If a 
difficulty arose, which could not be resolved quickly, an 
A crew member tried to suppress his own feelings of 
inadequacy by attempting to place the blame for the 
problem. Naturally, his co-workers responded similarly. 
The products of interaction on this crew were negative 





feelings and a desire on the part of each member to avoid 
future conversations. Under stress conditions, a B crew 
member tended to be reassured by another member or 
members. As a result, each felt more secure in dealing 
with a new situation. Interactions among these members 
usually involved a sharing of positive feelings and a 
renewed desire for future interactions. 

(3) In summary, the communication system on the A 
crew might be termed static in that each new crisis with 
the resulting interactions reinforced the existing patterns. 
Although these patterns did permit the crew to accomplish 
its purpose, that is, production, they made little provision 
for the satisfaction of other important needs. By contrast, 
the patterns on the B crew seemed to facilitate the 
personal development of each member, both as an individ- 
ual and as a group member. Through the practice of 
social skill, each learned to make better discriminations 
and to improve his cooperative responses. 

The theoretical contributions of Piaget, Mayo, and 
Korzybski provided a way of thinking about the findings 
of this study. Piaget’s study of children reveals that the 
development of a child’s capacity to make effective and 
improved discriminations of the world about him goes 
hand-in-hand with the adequacy of his relationships with 
others. Hence, the development of logical and social 
skills are mutually interdependent. Mayo shows that 
obsessive patterns of thinking are related to defects in 
the individual’s capacity to develop adequate and sustaining 
associations with others Korzybski’s study of the 
intensional orientation stresses the same relationship 
from still a third point of view. Carried over into industry, 
these theories and the present study suggest that a person 
is more likely to make better responses to (evaluations 
of) his work when the members of his group are working 
as a team; or better, that teamwork and improved eval- 
uations of experience are interdependent. 

357 pages. $4.60. Mic 57-4974 


A STUDY OF THE INTEGRATION OF 
SCENIC DESIGN AND DIRECTING IN 
THE EXECUTION OF SCENERY 
FOR THREE PRODUCTIONS 


(Publication No. 23,778) 


Curtis Lamar Pope, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor A. S. Gillette 


In attempting to disclose the integration of scenic 
design and directing in the execution of scenery for three 
stage productions, the study proposed to examine the 
fundamental concepts of these elements of dramatic art 
and to draw conclusions relative to four problems: 

(1) whether the concepts were operative in three selected 
instances, (2) if any order and sequence were revealed in 
the utilization of the commonly accepted concepts, (3) if 
there were other concepts not previously enunciated which 
affected the integration of scenic design and directing, 

and (4) apart from the concepts themselves, it was hoped 
that factors affecting the director-designer relationship 
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would be disclosed and conclusions drawn relative to the 
basic needs of the designer in this situation. 

The study was organized into two parts. The first 
surveyed what has been written concerning the fundamental 
concepts of the director and the designer. Five funda- 
mental principles were evolved as commonly accepted by 
the writers of materials on directing. There are: a 
concept of organic unity, wherein determination of char- 
acter and plot relationships is formulated with relation of 
the smallest part to the whole; composition, or the mean- 
ingful arrangement of actors in groups on the stage through 
the use of emphasis, unity, sequent and balance; movement, 
defined as the meaningful presentation of the stage picture 
in action; business, which is the pantomimic dramatization 
of the action to establish character, situation, atmosphere, 
and genre; and rhythm, which referred to the inherent 
accented and emotionalized flow of the organic units. The 
survey of textual materials on scenic design revealed 
agreement upon three concepts; documentation, which 
includes the designer’s visual representation of the style 
and atmosphere of the play and the identifying features 
which indicate the time, place, and environment of the 
action; composition, defined as the adjustment of line, 
color, and mass to achieve harmony, sequence, and bal- 
ance; and functionalism, including the ability of the 
scenery to serve the actors and the director and stay 
within the limits imposed by the budget, the stage, and 
problems of shifting and construction. 

The second part of the study examined the principles 
of directing and design as they influenced the designer’s 
scenic solutions in three productions. The plays, Easter 
Song, Juno and the Paycock, and The Man Who Came to 
Dinner, were given full production and the concepts were 
demonstrated in actual practice. The report of each 
production included a summary of the communication 
between director and designer and the director’s evaluation 
of the ability of the scenery to serve his needs. 

The following conclusions were drawn: (1) the concepts 
of directing and design were operative in these instances; 
(2) directors and designer utilized the concepts of func- 
tionalism, documentation, and composition in that order 
and sequence; (3) no concepts which had not already been 
enunciated were discovered as affecting the director- 
designer relationship; and (4) apart from the concepts 
themselves, four factors seemed to exert an influence 
upon the integration of director and designer. (a) In 
working with directors who function with short phrases 
and adjectival comments, the designer must rely upon 














a solid background in acting, directing, and dramatic theory 


in order to develop the scenery. (b) Communication be- 
tween director and designer is furthered as soon as the 
designer submits a perceptible object such as tentative 
sketches or ground plans for evaluation. (c) No pre- 
sumptions can be made about the understanding of features 
shown by mechanical drawings until these features have 
been verbalized upon in detail. (d) Depending upon the 
methodology of the director and the degree of confidence 
he has in the designer’s experience and judgment, the 
designer may expect to function not only as a craftsman 
but also as an interpretative artist. 

266 pages. $3.45. Mic 57-4975 





AN X-RAY STUDY OF VERTICAL RIB 
MOVEMENT DURING RESPIRATION 


(Publication No. 23,546) 


James Clements Shanks, Jr., Ph.D. 
Northwestern University, 1957 


The improvement or correction of speech at times 
involves attempted modification of breathing habits or 
patterns. Such modifications should be consonant with the 
physiology of normal respiration, for vital as well as 
vocal functions. There appeared to be certain ambiguities 
concerning the nature of rib movement during respiration. 
The present study was designed to explore one aspect of 
rib movement, i.e., vertical movement. 

Double exposure x-ray films of the frontal view of the 
chest were taken on each of 40 subjects during respiration. 
Each film recorded the rib locations at both peaks of a 
respiratory cycle. The vertical distance between these 
two representations of a rib was measured and recorded 
as the amount of vertical movement during breathing. — 
Measurements were made at two points along a rib: one 
in the front of the chest, and a second at the back of the 
chest near the lateral chest wall. 

Studied collectively and individually, the records of 
these 40 subjects gave evidence regarding the way in which 
vertical movement of one rib related to movement of other 
ribs. Evidence also indicated the way in which vertical 
movement at one point of measurement related to move- 
ment at another point of the same rib. 

Three types of respiratory activity were studied: 
quiet respiration, and respiration of vowel phonation of 
two levels of loudness. Comparison of one kind of 
respiratory activity with other types of respiration 
indicated the effect of the type of breathing upon the 
nature of vertical rib movement. 

Half of the subjects were trained in public speaking 
or singing, while the other 20 subjects were untrained. 
Comparison between the two groups indicated the influence 
of training upon rib movement during breathing. 

Measurement data were inspected for patterns or 
trends of movement. Certain trends were tested for 
statistical significance. 

Results are summarized as follows: 

(1) All of the various ribs studied moved vertically. 

(2) The various ribs did not move the same vertical 
distance. There were patterns indicating the way in which 
movement at one rib related to movement at other ribs. 

(3) At the posterior point of measurement of ribs 
2-11, mean values for the total group of subjects suggested 
that lower ribs tended to move vertically more than 
upper ribs. However, the tendency was not present in 
all subjects, nor did a rib move more than the rib above 
it by an amount which was constant for all pairs of 
adjacent ribs. | 

(4) Different subjects showed different patterns of 
vertical movement, at the posterior point of measurement. 
In one-third of the subjects greater movement was found 
in lower ribs. In another one-third of the subjects there 
was a tendency for the different ribs to move vertically 
by about the same amount. One-sixth of the subjects 
had bimodal patterns, with one area of greater movement 
centered around ribs 3 and 4, and another area centered 
around ribs 9 and 10. In three individuals there was a 
pattern of upper ribs moving more than lower ribs. 
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(5) At the anterior point of measurement of ribs 2-6, 
the rib-to-rib patterns was curvilinear, essentially 
parabolic. This pattern was manifested consistently in 
group mean values and in measurement data of individual 
subjects. 

(6) For ribs 2-6, vertical movement at the anterior 
portion of a rib was different from (more than) movement 
at the posterior point of measurement of the same rib. 

(7) Patterns of rib movement in one type of respiratory 
activity differed from patterns in other kinds of respiratory 
activity in degree rather than in kind. 

(8) Patterns of rib movement in the trained group did 
not appear to differ from patterns in the untrained group. 

214 pages. $2.80. Mic 57-4976 


AN INVESTIGATION OF DYSPHASIC SPEECH 
PERFORMANCE IN RESPONSE 
TO VISUAL WORD STIMULI 


(Publication No. 23,787) 


Gerald M. Siegel, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor Frederic L, Darley 


In the field of dysphasia there exists a need for em- 
pirical, descriptive research concerning the character- 
istics of dysphasic speech behavior. This study proposed 
to consider various concepts of what constitutes character- 
istic dysphasic speech difficulty. 

Three Janguage parameters were chosen for study, 
part of speech, word length, and level of abstraction. 
Within each paramter a number of sub-classifications 
were defined. For the part of speech analysis nouns, 
verbs, and adjectives were included; categories of “long” 
and “short” words comprised the length parameter; and 
“low,” “medium,” and “high” levels of abstraction were 
studied, these having been operationally defined by means 
of a psychological scaling procedure. 

In order to study the effects of these parameters a 
word list of ninety words of fifth-grade level or lower 
was so devised that when considering the sub-classifi- 
cations of any one parameter, the influence of the other 
two parameters was completely counterbalanced. Thirty- 
one dysphasic subjects read each of the ninety words 
aloud and all responses were tape recorded for subsequent 
evaluation. 

In an initial evaluation all responses were judged to 
be ‘right or wrong” by the experimenter. Subsequently 
all responses judged “wrong” were distributed among 
twelve categories of dysphasic errors defined by the 
writer. These categories were formulated to constitute 
a continuum of “seriousness of error” which might be 
related to over-all severity of the language problem. 
The number of “wrong” responses by each subject entered 
into the statistical analyses relevant to the language 
parameters considered. In addition, a fourth analysis 
was introduced to evaluate the effect of frequency of 
occurrence of words on dysphasic speech. Two levels 
of frequency of occurrence were defined, “frequent” and 
“infrequent.” 

The statistical analyses employed consisted essentially 











of a series of analyses of variance which reduced to the 
simpler case of the t-test for related samples when only 
two sub-classifications were being compared. 

The following conclusions were suggested: 


. The concept of a specific “anomia,” reflected in 
impaired ability in the use of nouns, was not sub- 
stantiated. | 


. Long words tended to be more difficult for dysphasics 
than shorter words, indicating a tendency for in- 
creased difficulty with longer stimulus units. 


. The abstraction level of single words could be reliably 
scaled and the effects of different levels of abstraction 
on dysphasic speech behavior may be evaluated. 


. A factor of “frequency of occurrence” of words 
appeared to be a significant determiner of dysphasic 
speech performance and to be related to the parame- 
ters of word length and abstraction level. It was 
suggested that the interrelationship among these 
three parameters may constitute a more basic, 
unspecified, determiner of dysphasic speech ability. 


. Dysphasic subjects demonstrated considerable 
variability in the types of speech errors they made 
in response to visual work stimuli, but concentra- 
tions of types of error appeared to characterize each 


subject’s performance. 
131 pages. $2.00. Mic 57-4977 


AN EXPERIMENTAL STUDY OF THE ABILITY 
OF LISTENERS TO DISCRIMINATE BETWEEN 
STRAIGHT NEWS AND PERSONAL OPINION 
IN A RADIO NEWS BROADCAST 


(Publication No. 23,986) 


David Allen Smith, Ph.D. 
The Florida State University, 1957 


The purpose of this dissertation was to determine 
experimentally the ability of listeners to discriminate 
between (1) straight news and (2) statements of personal 
opinion when the two were interwoven within the content 
of a radio news commentary. The study was designed to 
test the effect of the following factors upon the ability to 
so discriminate: labeling of personal opinion statements; 
interest in current news events; attitude toward the 
controversial issues dealt with in the news commentary; 
the prestige of that commentator voted as their favorite 
by the test subjects; the reading ability of the test sub- 
jects; and, the scholastic aptitude of the test subjects. 

The measuring instrument consisted of a battery 
of five separate tests: an ACE test; a test of general 
reading ability; a test of attitude toward the issues within 
the commentary; a test of interest in current news events; 
and a test of ability to make the kinds of discriminations 
called for in the experiment. 

Subjects for this experiment were undergraduate stu- 
dents of speech at Michigan State University. Eighty 
subjects listened to the news commentary which had been 
recorded by a professional radio news broadcaster whom 
they had previously voted their favorite news broadcaster. 
Another group of eighty subjects listened to the same 
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commentary recorded by a professional news broadcaster 
who remained anonymous. 

The data obtained was subjected to statistical analysis 
in an attempt to assess the effect of the factors cited upon 
the ability to make the discriminations called for. 

The statistical analysis of the data yielded these find- 
ings: (1) these subjects averaged 50.5 per cent correct 
discriminations between straight news and personal 
opinion statements at a gross quantitative level of judgment; 
(2) at a qualitative level of judgment they made more 
correct than incorrect judgments for straight news stories 
and more incorrect than correct judgments for stories 
containing statements of personal opinion expressed by the 
commentator; (3) the lowest test scores were earned on 
those questions which involved recognition of the personal 
opinion expressed by the commentator; (4) these subjects 
earned higher scores on those questions which involved 
recognition of labeled opinion than they did on those 
which involved recognition of non-labeled opinion; (5) gen- 
eral reading ability was found to have a significant effect 
just below the 1 per cent level of confidence and well above 
the 5 per cent confidence level; (6) the remaining factors 
cited--prestige of the commentator, attitude toward 
controversial issues, scholastic aptitude, and interest in 
current news events--did not appear to have a significant 
effect upon the ability of these subjects to make the 
discriminations demanded by the test used in this experi- 
ment. 145 pages. $2.00. Mic 57-4978 


MEASUREMENT OF FENESTRATION RESULTS 
BY AUTOMATIC AUDIOMETRY 


(Publication No. 23,550) 


Francis Llewellyn Sonday, Ph.D. 
Northwestern University, 1957 


Fenestration surgery is one of the surgical procedures 
for alleviating the conductive hearing impairment due to 
stapes fixation. Precise prediction of the success of this 
surgery is dependent largely upon the accuracy with which 
the amount of secondary sensorineural involvement can 
be determined. Bone conduction thresholds--ftormerly 
believed to indicate sensorineural integrity only--are 
contaminated in the presence of stapes fixation by small 
shifts in bone sensitivity which result from mechanical 
factors. Carhart postulated the typical magnitude of these 
shifts. The use of Carhart’s values for correction of bone 
thresholds on otosclerotic ears led to improved estimates 
of sensorineural integrity and prediction of postoperative 
hearing. However, individual patients were observed in 
whom the mechanical shift in bone varied widely from 
Carhart’s typical values, with the result that the prediction 
of the postoperative hearing was over- or underestimated. 
The present investigation was undertaken to obtain a fuller 
explanation of the nature and the variability of these 
mechanical shifts in bone sensitivity in order that infor- 
mation might be supplied which would assist the surgeon 
in defining more precisely the sensorineural reserve and 
help the theorist in his search for a full definition of the 
physics of conductive lesions. 

The data for the present study were gathered through 
auditory tests given to otosclerotic patients of our private 





physicians. The subjects had been selected as suitable 
candidates for fenestration surgery. Air and bone con- 
duction tests were administered pre- and postoperatively 
on the operated and unoperated ears by means ofa Békésy- 
type automatic audiometer. Estimates of the integrity of 
the patient’s sensorineural mechanism--independent of 
bone measurements--were made by means of the DL 
Difference Test. 

The various data collected were subjected to statistical 
analyses and pertinent comparisons were drawn with data 
obtained by conventional audiometry. The main findings 
which emerged were the following ones. 

Automatic audiometry yields air conduction thresholds 
at lower sound pressure levels than conventional in normal 
and otosclerotic ears. Therefore, the same base of 
reference cannot be employed for different audiometric 
methodologies. 

Automatic audiometry is a satisfactory method for 
specifying the air conduction thresholds of otosclerotic 
ears, provided that the appropriate norms are used. 

Similarly, bone conduction testing requires different 
bases of reference for different audiometric methods. 
Moreover, the bone thresholds of otosclerotic ears do not 
bear the same relation to the zero reference for bone 
when measured by different methodologies. Thus, the 
values assignable to the mechanical shift in bone is nota 
fully stable thing but depends in part upon the methodology 
of measurement. 

The estimate of mechanical shift in bone sensitivity of 
otosclerotics as elicited by automatic audiometry and 
derived by the DL Difference Test approximated Carhart’s 
postulation. However, there were significant dissimilari- 
ties. Therefore, Carhart’s values are not applicable when 
interpreting automatic audiograms. 

Distinctive bone responses by automatic audiometry 
were also observed postoperatively in both ears. In the 
operated ears the apparent magnitude of the gain varies 
with audiometric method. In the unoperated ears the 
apparent “gains” observed--in many instances greater 
than those of the operated side--were judged as responses 
of the operated ears. The point which emerged was that 
by automatic audiometry the operated ear responds 
differently depending upon the location of the bone re- 
ceiver. 

Subjects’ reports of lateralization of the bone conducted 
stimuli were inconsistent with the test findings. The 
conclusion which seemed logical was that reports of test 
tone location are not accurate indicators of the ear 
responding to bone stimulation by automatic audiometry. 

A major implication of the whole investigation is that 
each method of testing bone conduction must be considered 
unique, and therefore, one cannot anticipate analogous 
reactions from clinical cases by different test procedures. 

254 pages. $3.30. Mic 57-4979 
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PROBLEMS OF HIGHER EDUCATION 

IN THE BROADWAY DRAMA: A CRITICAL ANALYSIS 
OF BROADWAY PLAYS OF 1920-1950, 

IN ORDER TO DISCOVER THEIR HANDLING OF THE 
PROBLEMS OF HIGHER EDUCATION 


(Publication No. 21,720) 


Roland Angus Springer, Ph.D. 
New York University, 1957 


The Problem and Its Purpose 

This study was a critical analysis of the problems of 
higher education found in the plays produced professionally 
in New York City between the years 1920 and 1950. The 
purpose was to determine how American dramatists treated 
problems of higher education and how their interpretations 
of these problems compared with the interpretations found 
in selected educational studied and reports. 








Methods of Procedure 

A survey of educational journals was made and the 
problems discussed in them were tabulated and classified 
under six major problem-areas: problems of extra- 
curricular and social activities, administration, academic 
freedom, instruction, finance and facilities, and ethics 
and morals. 

Forty-one plays dealing primarily with higher education 
problems were then classified according to the same 
problems-areas. The details of production, a brief 
Synopsis, a statement of the problems treated, and a 
composite judgment of the professional critics were noted. 
The plays were then analyzed, using Aristotle’s concept 
of .the basic dramatic elements as a basis. These elements 
included dramatic thought, plot, character, dialogue, mood 
and atmosphere, and spectacle. 





Results of the Study 

A majority of the playwrights treated problems of 
student social activities as vehicles for farce-comedy 
of no particular significance. Educators were concerned 
with student pre-occupation with such activities, fearing 
that over-emphasis on social life would lessen student 
interest in academic life and result in superficiality of 
education. The proper balance between social and intellec- 
tual life, the problem of greatest concern to educators, 
was of little concern to dramatists. 

Most of the plays dealing with administrative problems 





were caustic and biased diatribes against administrative 
policy. Problems of administration which the educators 
thought were important were generally ignored by the 
playwrights. 

In all the plays dealing with academic freedom, the 
problems were treated seriously and significantly. Play- 
wrights accepted and supported the principles of academic 
freedom and defineded them with vigor and intensity. 
Educators generally agreed with their stand. The ultimate 
dilemma of academic freedom, the determination of the 
point at which freedom of choice ends and disloyalty 
begins, was solved by neither educators nor dramatists. 

Problems of instruction were of little interest to 
playwrights. Dramatic treatment of these problems was 
too rare to establish a significant relationship between 
educator and playwright thought. 

Problems of finance were but cursorily treated by the 
dramatists. Dramatic treatment was insufficient to 
establish a relationship of belief. Many financial problems 
thought by the educators to be important did not appear 
in any play. 

For the most part, plays concerned with student and 
faculty morals were lurid and sensational treatments of 
sex. Morals interested educators, also, but they were 
concerned with a positive solution to moral laxity -- a 
strengthening of religious faith and a heightening of a 
sense of moral values. 


Conclusions 








Significant contributions to the understanding and rev- 
elation of problems of higher education by the dramatists 
have been meager. Interpretations of student life problems, 
although successful at the box-office and praised by the 
critics, were mostly misrepresentative of the real issues 
involved. Representations of problems of administration, 
instruction, finance, and morals were not only false and 
misleading, but were condemned by critics and failed to 
attract audiences. Only problems of academic freedom 
were interpreted with understanding, clarity and signif- 
icance. 

However, its purpose being primarily to entertain, it 
is significant that the theatre, an essentially popular 
medium, paid as much attention as it did to the enlighten- 
ment of educational problems. This study has tended to 
indicate that some playwrights share with the educators 
a genuine concern for the welfare of the college and 
university. 497 pages. $6.35. Mic 57-4980 
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NORMAL DEVELOPMENT OF MOTOR NERVE 
CELLS IN THE LUMBO-SACRAL CORD OF 
ANURANS AND DEVELOPMENT FOLLOWING 
PARTIAL LIMB ABLATION AND 
SUBSEQUENT REGENERATION 


(Publication No. 23,714) 


John Jeffers Baird, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Jerry J. Kollros 


A large number of studies have been made of the effects 
ef addition or removal of the periphery on the central 
nervous system. From some of the above studies it has 
been suggested that there is a “dedifferation” of motor and 
ganglion cells following removal of limbs. The purpose 
of the present study, using Xenopus laevis larvae, is to 
find the level of development possible in a spinal cord 
supplying a regenerated limb. Normal differentation of 
the cells of the lateral motor column controlling the hind 
limbs served as a basis for the experimental work. 

At stages 50 through 54 one-half of the right limb or 
limb bud was removed and regeneration was permitted. 
In a few animals the entire left hind limb bud was also 
removed but all regeneration was cut back. Cell counts 
of the lateral motor column cells were made on both the 
control and the operated sides at stages 53, 54, 55, 56, 
08, 62, and 66. Nuclear measurements were made of at 
least 75 cells on each side of the cord in the anterior, 
middle, and posterior one-third of the cord in 26 animals. 

Of 157 animals used, 53 showed complete regeneration 
of the operated limb and 11 animals failed to show any 
indication of regeneration. As the development of the 
animal approached metamorphosis there was a regular 
and significant decrease in the motor cell number and the 
presence of small mantle-like motor cells in the lateral 
motor column would seem to confirm the suggestion of a 
cellular “dedifferentiation” as reported in other studies. 
It was also found that there was a significant decrease in 
the motor cell number on the operated side of the cord 5 
and 10 days after the original operation, but with complete 
regeneration of the operated limb there appears to be a 
reversal of “dedifferentiation” resulting in a return to a 
normal number of lateral motor column cells when com- 
pared with the control side. Or at least the cell loss is 
held to the same value on both sides of the cord. In cases 
of regeneration failure or regeneration abnormality the 
difference in motor cell numbers was highly significant, 
with fewer cells remaining on the operated side of the 
cord. Complete limb removal caused a greater cell loss 
on the left operated side than did partial limb removal. 

Accompanying the decrease in cell number there is a 
significant increase in nuclear area, on the control side 
of the cord, up to stage 62, with the nuclear area of cells 
at stage 66 approximating the average found at stage 58. 
The size response of the nuclei to removalor regeneration 
of the periphery appeared to be highly variable. It appears 
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that in Xenopus the mass of the regenerate is less im- 
portant in the control of nuclear size than it is in the 
control of cell number. 

There appeared to be no migration of motor cells into 
the lateral motor column at the stages studied nor were 
there any mitotic figures observed in the column at these 
stages. It is suggested that the cell number of the lateral 
motor column, after an overabundance of motor cells are 
set aside by stage 50, is controlled by connection to the 
periphery with the possibility that the response to the pe- 
riphery is set off by an increasing thyroid level in the 
blood, It would also appear that this peripheral control 
is responsible for a reversal in the “dedifferentiation” of 
motor cells when tissue loss is replaced by regeneration. 

72 pages. $2.00. Mic 57-4981 


ECOLOGICAL STUDIES ON THE 
PLANKTONIC PROTOZOA OF 
A SMALL ARTIFICIAL POND 


(Publication No. 23,573) 


Stuart Shoosmith Bamforth, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. D. H. Wenrich 


A one year survey was conducted on a small artificial 
pond to determine environmental relationships of plank- 
tonic protozoa to physical and inorganic chemical factors. 

Collections were made at 9:00 A.M., Eastern Stand 
Time, every other day. Planktonic samples were taken 
from the surface and bottom, and sunlight intensity and 
temperature measured. Chemical analyses included 
alkalinity, carbon dioxide, chloride, dissolved oxygen, 
nitrate, nitrite, ammonia, phosphate, pH, hardness and 
turbidity. Bacteria counts were made microscopically 
and protozoa were handled by the Sedgwick-Rafter method. 

Most chemical factors followed the same trend as 
temperature. However, dissolved oxygen, pH, and nitrate 
followed the converse trend and were highest in winter 
and spring. Conditions in summer were characterized by 
increased amounts of carbon dioxide, nitrite, ammonia, 
phosphate and a decrease in dissolved oxygen and pH. 
Variations in phosphate paralleled those of bacteria and 
turbidity, and phosphate production indicated conditions 
where processes of decay were greater than those of 
resynthesis. 

The order of appearance of phytoplankton may have 
been influenced by the abundance of growth factors 
coupled with varying amounts of dissolved substances: 
Cryptomonas appeared in autumn and early summer; 
chrysomonads and Chlamydomonas inwinter; Glenodinium, 
Pyramimonas and diatoms in spring; and euglenoids in 
summer, 

Phosphate appeared to influence the range in which 
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many phytoplanktonts live: chrysomonads were not found 
when the water contained more than .02 ppm of phosphate, 
whereas. cryptomonads and diatoms increased at this 
concentration, and euglenoids were abundant at several 
times this concentration. Within each phosphate range, 
nitrogen and sometimes carbon sources appeared to exer - 
cise more immediate effects. Supply of organic nutrients 
appeared to influence euglenoid numbers. 

Sunlight and temperature are important factors for 
some phytoplankton. Increases in light and temperature 
were favorable for diatoms but unfavorable for Glenodinium 
cinctum and Trachelomonas hispida. 

Three distinct populations of ciliates appeared: a 
winter population of Urotricha, which preyed on chryso- 
monads; a spring population of Oxytrichous hypotrichs 
and Phascolodon vorticella, which preyed on phytomonads; 
and a summer population of large Holophryidae, which 
showed a direct correlation with phosphate and turbidity 
(considered indications of bacteria and detritus increases). 
Rotifers, predominantly of the detritus -feeding type, also 
showed the same correlation as Holophrydae, and both 
groups were considered bacteria-detritus feeders. These 
observations suggest that the nature and amount of food is 
the controlling factor for ciliates. 

Sudden and profound changes can and do occur ina 
body of water ina short period of time. Many planktonts 
live perilously close to minimal conditions and slight 
environmental changes can promote rapid growth, reduc- 
tion, or subsidence of populations. Many factors affect 
populations and different factors are limiting at different 
times. This survey emphasizes the need of detailed stud- 
ies of limited natural environments over a long period of 
time as a prerequisite to understanding the ecological re- 
lationships of planktonic organisms, and that protozoan 

















habitats must be defined more precisely to be meaningful. 
58 pages. $2.00. Mic 57-4982 


AN INVESTIGATION WITH THE ELECTRON 
MICROSCOPE OF THE ACANTHOR OF 
MACRACANTHORHYNCHUS HIRUDINACEUS 


(Publication No. 23,722) 


Kenneth Donald Burnham, Ph.D. 
State University of Iowa, 1957 


Chairman: Dr. L. O. Nolf 


Since the number and organization of the enveloping 
structures surrounding the acanthor of Macracanthorhyn- 
chus hirudinaceus have been reported differently by vari- 
our investigators, it was felt that a reinvestigation of the 
layers of the acanthor utilizing the high resolving power of 
the electron microscope would be of value. 

Acanthors and ovarian balls, removed from female 
worms, were fixed in a 1% solution of osmic acid buffered 
at pH 7.25 with acetate-veronal buffer. Several different 
temperatures and fixation times were employed, The 
acanthors and ovarian balls were polymerized in a mixture 
of methyl and n-butyl methacrylates, and cut at one- 
fortieth of a micron with the Porter-Blum microtome. 
Sections were placed on celloidin-coated copper grids and 
examined with an RCA EMU-2 electron microscope. 











The outermost membrane of the acanthor is thin and 
closely adherent to the thick shell. The shell is the 
thickest of the enveloping structures, consisting of three 
regions, Its outer layer is composed of dark bodies of 
differing lengths and shapes. The central part is a mesh- 
work of thick filaments, while the inner layer is a 
dense band. The filaments of the shell appear to be 
continuous with the outer, dark bodies and with the inner 
layer. Interior to the shell is the fertilization membrane. 
Often, it shows a narrow, less dense band. The innermost 
membrane is always thinner than the fertilization mem- 
brane in M, hirudinaceus. The inner membrane also shows 
a narrow band, which is more dense than the rest of the 
membrane, 

Fifteen percent solutions of Clorox were successfully 
employed to remove the shell. 

42 pages. $2.00. Mic 57-4983 





INFRARED TRANSMISSION OF 
PRESUMPTIVE HEAT SENSITIVE FENESTRAE 
AND ORDINARY CUTICLE OF THE GRASSHOPPER 


(Publication No. 23,727) 


Jewett Dunham, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Gordon Marsh 


The cuticle of the grasshopper is not of uniform thick- 
ness nor is it of uniform structure. Of special interest 
are the fenestrae and antennal crescents which are con- 
siderably thinner and differ in structure and pigmentation 
from adjacent cuticle. 

Experiments on the effects of solar radiation on grass- 
hopper temperatures and activities have shown that behav- 
ior patterns could be ascribed to temperature response 
brought about by radiant solar energy. There is some 
evidence that the antennal crescents on the head and the 
fenestrae on the thorax and abdomen are more sensitive 
to heat than is the body surface in general, 

Studies were made of the transmission characteristics 
of dry and moist fenestrae with respect to adjacent ordi- 
nary cuticle in the grasshoppers Melanoplus differen- 
tialis and Romalea microptera. The wave bands used 








were 300-680 my in the visible and 750-2000 my in the 


infrared, 

Relative transmission studies show that the fenestrae 
of both insects transmit less in the infrared and the 
visible than does adjacent ordinary cuticle. The mean 
values in the infrared for fenestrae versus ordinary 
cuticle in the dry condition were: for Romalea 0.411 vs. 
0.680, for Melanoplus 0.683 vs. 0.808. In the visible the 
average values were respectively: 0.031 vs. 0.135 and 
0.208 vs. 0.334. 

The reflectance of the cuticle is too small to be 
measured by the me‘ ‘10ds used, and would not appreciably 
affect the determined absorption coefficients. 

The mean values of the absorption coefficients of 
Melanoplus for the infrared band are fenestra, dry 2.95 x 
10—* , wet 8.66 x 10 °; ordinary cuticle, dry 1.06 x 10°”, 
wet 2.75x10° The difference between wet and dry 
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cuticle values appears to be due to reversible changes in 
the cuticle. 

The possible function of the fenestra as part of a 
thermoreceptor is not conclusively demonstrated by this 
investigation. If they are functional in this sense, it is 
probably due to their differential capacity for absorption 
of infrared radiation. It is possible that the fenestrae 
act as an imperfect black body, functioning to produce a 
relatively highly heated surface for thermosensitive re- 
ceptors. The thinness of the structures might be an 
adaptation facilitating heat transfer and increasing their 
sensitivity to environmental changes. 

35 pages. $2.00. Mic 57-4984 


STUDIES ON THE GERM CELL CYCLE OF 
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The miracidium, of Neorenifer wardi escapes from the 
egg case during the latter’s passage through the intestine 
of Physa gyrina. After penetrating the host’s gut wall, 
the miracidium becomes transformed into a sacculated 
mother sporocyst which through the elaboration of her 
germinal cells gives rise to a generation of daughters. 
These daughters in turn and by a similar process give 
rise to the cercariae. On escaping from the daughters, 
and the tissues of the snail host, the cercariae seek out 
tadpoles (various species of frogs), penetrating into and 
encysting in the tissues of this second intermediate host. 
When snakes (inthese experiments, Natrix sipedon fasciata) 
ingest the infected tadpole the encysted metacercaria is 
liberated in the small intestine of the snake. The young 
fluke was observed to remain in the small intestine of the 
snake for as long as four weeks (the termination of the 
feeding experiment). Persumably the young fluke will mi- 
grate up the digestive tube to reach its definitive habitat, 
the upper esophagus and oral cavity. 

The spermatozoa and ova are produced in the gonads 
of the mature fluke living in the definitive habitat in the 
snake host. From the divisions of each primary sperma- 
togonium 32 spermatozoa are produced, The developing 
sperm cells adhere together as a group with the sper- 
matozoa ultimately escaping from a residual mass of 
cytoplasm which is left behind when the spermatids 
finally become transformed into the mature gametes. 
The developing ovum escapes from the body of the ovary 
just prior to the maturation divisions and, if fertilization 
occurs, two polar bodies are released before the nucleus 
of the ovum will fuse with the spermatozoon to form the 
zygote. 

The two maturation divisions reduce the chromosomes 
to one-half the diploid number in the production of mature 
gametes. The diploid number of chromosomes is 22. 

The two daughter cells which result from the first 
cleavate division of the zygote are unequal in size since 
one of them has the greater amount of cytoplasm. This 
larger cell will produce through mitosis the entire body 








structures of the miracidium while the smaller of the two 
cells will in time divide by mitosis to produce the mir- 
acidium’s complement of germinal cells. Each germinal 
cell elaborated in the body of the miracidium -mother 
sporocyst will ultimately undergo a division which will 
result in two daughter cells of unequal size — similar 
to the cells resulting from the first cleavage of the zy- 
gote. These cells will form the body, on the one hand, 
and the germinal cells, on the other hand, of the next 
generation (daughter sporocysts) in the cycle. The ger- 
minal cells of the daughter sporocysts in turn will pro- 
duce the cercarial embryos by the same process. The 
germinal cells of the cercaria-adult, however, will 
elaborate finally into the gonads of the sexually mature 
organism, and the gonads will once again resort to 
maturation as a method for the production of mature 
gametes. Union of the haploid gametes restores the 
diploid number of chromosomes, which is maintained in 
the miracidium-mother sporocyst, daughter sporocyst, 
and cercaria-adult until gametogenesis occurs again in 
the “adult” generation. 

The theory of germinal lineage with polyembryony as 
applied by other investigators to the reproductive cycle 
of the digenetic trematodes appears to account for the 
stages in the life cycle of Neorenifer wardi. As in other 
species the germinal cells giving rise to the daughter 
sporocyst and cercaria resemble one another, and the 
early cleavages are similar in each generation, 
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It has been observed that blood-sucking mites are 
able to transmit some of the same viral and bacterial 
avian diseases as mosquitoes. In order to extend these 
observations, histological studies were undertaken to 
determine the fate of asexual stages of a protozoan 
parasite (P. lophurae) when ingested by the blood-sucking 
mite, D. gallinae. It was demonstrated histologically 
that all stages of the malaria parasite are present in the 
mite up to 40 hours after being ingested and that cyclic 


‘variations resembling growth patterns occur during this 


interval. The parasites are free of the erythrocytes 
which are completely lysed 4-8 hours after ingestion. 
Intravenous injections of infected mascerated mites into 
7-10 day old chicks demonstrate that the malaria para- 
sites are viable for at least 48 hours after ingestion, and 
resultant parasitemias indicate that asexual development 
of P. lophurae occurs within the mite. This latter con- 
clusion is based upon the fact that parasitemias produced 
by injecting infected mascerated mites into chicks at 24, 
38, and 48 hours after the mites have fed result in crisis 
infections which are significantly higher than those seen 
during intervening periods. It was also shown that 
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infections could easily be produced by squashing infected 
mites into “vaccination” scratches as well as by subcuta- 
neous inoculation into 7-10 day old chicks. It was pointed 
out that the former route of incoulation presents a more 
natural mode of invasion since mite infestations cause 
urticaria and wheals and infected mites can easily be 
squashed into self-induced scratches. The fate of sexual 
stages of Plasmodium in the mite has not yet been exam- 
ined but is planned. 

Comparative histological studies were made on the 
common mosquito, Culex pipiens. These studies demon- 
strated that lysis of erythrocytes and plasmodia is con- 
current and complete 8-12 hours after ingestion of the in- 
fected blood meal. Comparative bio-assays demonstrated 
that the plasmodia are non-viable 6-8 hours after being 
ingested. This latter study indicates that asexual stages 
of P. lophurae are viable at least 6-8 times longer in the 
gut of D. gallinae than in that of C. pipiens. 

The internal anatomy of D. gallinae was studied from 
serial sections cut in different planes and photographs of 
a wax reconstruction, prepared from camera-lucida draw- 
ings were presented. Photomicrographs of serial sections 
cut in various planes were also submitted and discussed. 
Further studies on the internal anatomy of D. gallinae 
were discussed and reasons for continued work on mem - 
bers of this family were presented. 
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Demonstration has been made of the control of sex 
hormones on the acetylation of sulfanilamide by the rat in 
vivo. Although immature rats do not differ in the extent — 
to which they acetylate sulfanilamide, early castration 
decreases the ability of the male to do so. The ability of 
the male rat to acetylate is decreased within a week after 
the onset of the injection of a daily dose of 0.2 mg. of es- 
tradiol. 

One mg. of testosterone enhances the ability of the fe- 
male to acetylate while ovariectomy had no demonstrable 
effect. Adrenalectomy superimposed on castration had 
no more effect than castration alone in either sex. The 
results are discussed in relationships to other known 
acetylcoenzyme-A dependent reactions influenced by sex 
hormones and a scheme is advanced explaining the find- 
ings as a reflection of the known testerone inhibition of 
citric acid formation and estrogenic ‘stimulation of ketone 
body formation. In this scheme the inhibition of citric 
acid formation by testosterone will lead to a greater ex- 
tent of acetylation whereas the stimulation of ketone body 
formation by estradiol will lead to a depression of the 
acetylation of sulfanilamide. 

Hypophysectomy of both sexes depresses the acetyla- 
tion of sulfanilamide. The total content of cholesterol and 
the total content of fatty acids in the liver of normal and 





hypophysectomized rats of both sexes are unchanged 
whereas the cholesterol concentration of normal rats on a 
wet weight basis is lower than that of hypophysectomized 
rats. This may be a reflection of the water content of the 
tissue, Preliminary experiments on the incorporation of 
radioacetate into the acetylsulfanilamide suggest that the 
sex difference in acetylation is a reflection of the rate of 
turnover of acetylcoenzyme-A in the liver. It is concluded 
that hormonal effects on the acetylation of sulfanilamide is 
a reflection of the overall acetylcoenzyme-A dependent 
pathways influenced by sex hormones. 
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This study of the life history of the crow was under - 
taken because of the reputed, although controversial, eco- 
nomic importance of the species and because of obvious 
gaps in the knowledge available in the literature. Syste- 
matic work on the problem was begun in the autumn of 
1948 and continued through 1951. The work consisted of 
field observations, examination of museum material and 
of specimens collected, study of the food habits and band- 
ing records in the files of the U.S.Fish and Wildlife Serv- 
ice, a survey of the literature, and the compilation of data 
from questionnaires mailed to employees of state conser - 
vation departments and professional and amateur ornitholo- 
gists. 

The results of this study indicate that the crow must be 
judged beneficial or harmful to man’s interests on a purely 
local basis. No over all verdict is justifiable. Ways are 
suggested in which the relationship between men and 
crows might be improved. 

The American crow, Corvus brachyrhynchos Brehm, is 
widely distributed over North America. Its range extends 
from the Atlantic to the Pacific Ocean, and from the Gulf 
of Mexico north practically to the tree line. Four subspe- 
cies are recognized: the eastern crow is the form found 
east of the great plains and north of the gulf states; the 
southern crow occurs east of the great plains and north to 
Maryland, Tennessee, and southern Illinois; the Florida 
crow occupies peninsular Florida and southeastern Georgia; 
and the western crow is the form occurring west of the 
great plains. The bird is not uniformly abundant over its 
range. The activities of man have in general been favor - 
able to the crow, and the species is most abundant in agri- 
cultural sections of the country. 

In spite of the low repute in which it is held, the crow 
has gained a reputation for cunning and sagacity, and is 
an adaptable bird. Specimens with severe handicaps such 
as malformed beaks and missing or deformed legs have 
been found in good flesh. The feet are sometimes used to 
transport objects, and crows have even been seen to catch 
fish in their claws. 

Although crows are said to sometimes live for more 
than a score of years in captivity, wild birds seldom live 
half that long. Crows do not mate until the second spring 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4\cents per page. 


No postage is charged if check or mioney order accompanies order. 





3134 ZOOLOGY 





after hatching, and it appears, from information secured 
from banding returns, that less than 22 per cent of the 


young which reach banding age ever live to produce progeny, 


The crow belongs to the Oscines or singing birds and, 
although its voice is not generally musical, it is capable of 
uttering a wide variety of sounds. Crows have been taught 
to utter simple words and at least ten different types of 
notes, and their variations can be recognized and inter- 
preted, 

Crows nesting north of central United States are some- 
what migratory. East of the plains area, the north-south 
movement is not so pronounced as it is farther west, where 
crows nesting in the prairie provinces of Canada and 
northward migrate to Oklahoma and Texas in the fall. 
Crows banded in these regions are known to have migrated 
over 1,400 miles, and some must travel a much greater 
distance. 

The northward movement begins in January, and crows 
of southern Canada are on the breeding grounds by late 
March, The autumn migration in the East is not well de- 
fined. Crows begin to flock in late July and August, and 
the largest concentrations are frequently not formed until 
after mid-December. The crows in the great plains area 
are on the wintering grounds by November. There is some 
evidence that in the East and Midwest, young crows mi- 
grate farther south in winter than adults do. There is also 
a little evidence to indicate a differential migration of the 
sexes, 

Crows return to the same locality to nest year after 
year. Of the birds banded on the breeding grounds and re- 
captured during subsequent breeding seasons, 94 per cent 
were retaken in the same county or in the county adjacent 
to the one where they were banded, The unmated yearling 
birds also return to the vicinity where they were hatched, 
and are included in the calculation. These yearlings are 
frequently associated with the paired adults, and appear to 
participate in nesting activities to a limited extent. 

Pairing is not a conspicuous activity, and there is a 
possibility that crows may mate for life. In view of the 
small amount of scattering indicated by records of banded 


birds, pairing probably takes place on the breeding grounds. 


Nests are built in woodlots and sometimes in isolated 
trees in crop fields. Both sexes participate in nest con- 
struction, which in Ohio is generally completed by the first 
week in April. Average-sized clutches contain 4 or 5 eggs, 
and incubation is almost entirely by the female. There is 
disagreement concerning the length of the incubation 
period, but it is probably about 18 days. Renesting may 
occur if first attempts are disrupted early in the season. 

After hatching, the young are cared for by both parents. 
Development is rapid, with daily gains in weight as high as 
25 grams. The rate of gain is less rapid during the last 
half of the nesting period. Crows remain in the nest for a 
period ranging in length from 28 to 35 days and leave the 
nest without any coercion by the adults. There is only one 
brood per year. | 

After leaving the nest, the young crows are fed by the 
adults for two weeks or more, and remain with them 
throughout the summer. By August these family groups 
join with unmated crows and other family groups in flying 
to communal roosts each evening. More and more crows 
join these roosts as the season progresses. The roosts 
grow, break up and combine, until in mid-winter the 
largest concentrations occur. Very large roosts may con- 
tain several hundred thousand birds. Roosts appear to be 





made up of individual flocks which range out in the same 
direction along fixed flight lines during the day and return 
along definite flight lines in the evening. Crows were ob- 
served to fly low when coming into roosts against the wind 
and to fly at high altitude with the wind. A tumbling or 
diving descent to the roosting site was noted, somewhat 
less stereotyped but similar to that of swifts and martins. 
Winter roosts occur wherever roosting cover is available 
in the vicinity of a good winter food supply. This kind of 
range is most common in the ‘corn belt” and in the grain 
sorghum area of Oklahoma and Texas. 

The crow is omnivorous, feeding upon a great variety 
of wild seeds, cultivated crops, insects, small mammals, 
and the eggs and young of birds. The food habits vary with 
the season and the availability of the food materials and 
are likely to be quite different in the various parts of the 
country. The habits of the crow in feeding upon cultivated 
crops sometimes cause considerable economic loss to 
farmers in areas where crows are abundant. Heavy losses 
have been suffered by growers of corn, sorghum, pecans, 
almonds, melons, peanuts, and other crops. 

The insect food of crows includes a number of species 
of considerable economic importance. Notable among 
these are beetles of the family Scarabaeidae, grasshoppers, 
and caterpillars. Many insects of little or no economic 
importance are eaten, as well as a few predatory or para- 
sitic forms of positive value. 

Fish, turtles, snakes, and other forms of animal life 
are eaten when available. Mussels and clams are some- 
times carried aloft and dropped, the crows then alighting 
and devouring the flesh. 

The predatory habits of the crow have given it a bad 
reputation among sportsmen. Crow predation on water- 
fowl is especially serious at times. There is reason to 
believe that a major portion of such predation may be the 
work of yearling non-breeding crows rather than that of 
nesting pairs. Observations of crows with nestlings indi- 
cate that their feeding habits are not conducive to success 
in locating many duck nests. 

Crow predation on upland game is of much less magni- 
tude than that on waterfowl, but may be serious on game 
farms or where the birds are reared in numbers under 
semi-wild conditions. Modern methods of poultry -raising 
have eliminated much of the opportunity for crows to carry 
away young chicks. This was a problem at one time, but 
only in rare circumstances is it likely to be so again. 

Diseases and parasites are usually not important fac- 
tors in limiting crow populations, but there are some rec- 
ords of disease having killed large numbers of birds in 
winter concentrations. The known parasites of the crow 
are listed. 

Some vertebrates are natural enemies of the crow but 
probably have little effect on the crow population. An ex- 
ception may be the raccoon, which is presently abundant 
over much of the crows’ range and may be affecting the 
numbers of this bird considerably. Other species of less 
importance include the great horned owl, the goshawk, and 
perhaps the Cooper’s hawk. A number of small birds 
harass crows. Some of the most important of these are 
the redwing, the yellow -headed blackbird, the kingbird, 
and the purple martin. These small birds probably do not 
affect the numbers of crows but do help determine where 
they nest and feed. 

The control of crow damage has been attempted in 
many ways. It must always be a local endeavor, since 
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crows return year after year to the same locality. Being 
migratory, at least to a degree, little effect upon summer 
crow populations can be expected from control measures 
applied in winter, and vice versa, 

Shooting may be effective locally, especially if applied 
to nesting birds. The bombing of roosts is an efficient 
method of reducing the numbers of wintering birds in areas 
where crops are being damaged. The crippling of large 
numbers of birds is unavoidable with this method. 

Poisoning is not recommended in most cases because 
of the ineffectiveness of quick-acting poisons and the haz- 
ards involved in the use of slow-acting ones. Repellents 
are moderately effective, but some have a deleterious ef- 
fect upon seed germination. 

The “Australian” crop trap has been used in capturing 
numbers of these birds in winter, but such operations are 
generally ineffective in reducing winter concentrations 


sufficiently to make a noticeable difference in crop damage. 


Bounties are ineffectual and economically unsound, 
Biological control, in which disease organisms are 
used to infect winter roosts, may be possible but is highly 

impractical and dangerous. On the other hand, to induce 
the nesting of harassing species of birds like the purple 
martin may give protection from crows and deserves more 
widespread trial. 

The crow offers excellent wing shooting, and is favor- 
ably distributed in relation to hunting pressure. Although 
there may be some question about how much shooting the 
crow population can stand, there is at present no reason 
other than prejudice to prevent more widespread sport- 
shooting and utilization of the crow as a game species. In 
spite of the popular impression to the contrary, the flesh 
of the crow is palatable and has been eaten with pleasure 
by many people. Crow-hunting as a sport could well re- 
place the promiscuous roost-shooting and roost-bombing 
now widely practiced. 203 pages. $2.65. Mic 57-4988 
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Certain aspects of the life histories of our Salientia 
have received little attention by investigators. Among 
these are the rate of growth, the time necessary to attain 
maturity, the length of life of the individual, the extent of 
the mating activities of the individual in the course of a 
season, and the number of males and females of different 
age groups in the populations. The dissertation presents 
the results of a study of the Upland Chorus Frog, Pseuda- 
cris brachyphona (Cope) which dealt with these phases of 
its life history, in addition to a study of the distinctive 
characteristics of its breeding behavior and development. 
The data were obtained from laboratory and field study of 








breeding colonies of the frog, including a six-year study of 
the growth, movement, and behavior of 1,189 marked indi- 
viduals. 

Pseudacris brachyphona is an endemic of the Appalach- 
ian Plateau, where it is to be found in woodland habitats. 
Emergence from its terrestrial hibernation in late Febru- 
ary or early March is influenced by the temperature of the 
area for a period of several weeks prior to its appearance. 
A temperature above normal results in an early emer- 
gence; a temperature below normal retards their appear - 
ance, 

Breeding aggregations of many males form in the shal- 
low pools along the slope and on the valley floor. A va- 
riety of breeding habitats are selected but all consist of 
shallow quiet pools adjacent to woodland. The number of 
males builds up rapidly at the first of the season and re- 
mains relatively constant for the first several weeks. The 
males call from exposed places in the shallow water along 
the edge of the pool or while supporting themselves on 
vegetation in the deeper parts of the pool. They remain 
in the vicinity of the pools throughout the length of the 
breeding season, returning to the water to breed after 
rainfall. The females visit the pools for one night only 
during the season, | 

Sexually mature females secure the amplexus of the 
male by a form of courtship which consists of presenting 
herself by backing between the male’s forelegs. The 
clasped female swims to deeper water where she remains 
submerged until oviposition. The eggs are deposited by 
the female in clusters attached to the vegetation under 
water. The female initiates the egg-laying process by a 
flexure of her back and an extension of her hind legs that 
is accompanied by a shifting of the male backward while 
he deposits seminal fluid over the eggs as they are laid. 

The egg complement ranges from 300 to 500 eggs and 
is deposited by the female over a period of several hours, 
after which she leaves the breeding area and does not re- 
turn until the following season. 

Recently transformed male frogs that were marked 
were recovered the following season in breeding condition 
at the pools. Evidence is lacking to prove whether the 
larger size of the female is due to a longer period neces- 
sary to reach maturity, there being no marked females 
recovered the year after their transformation. 

The development of the egg is influenced by the tem- 
perature of the water. At a temperature of 74° F., hatch- 
ing occurs in about 98 hours. The embryo, which is from 
4.5 to 5.0 mm. at hatching, slowly forces its way out of 
the envelope. Transformation takes place from 50 to 64 
days after hatching at a length of 30 mm. A description of 
the eggs and tadpole is given. 

Of 1,189 individuals that were marked by clipping com- 
binations of toes, 406 were recovered from one to five 
times in a season, The data gathered from the recovery 
of toe-clipped frogs enabled the investigator to study 
movement, growth, and individual behavior, Upon emer- 
gence from hibernation the frogs move downhill, pausing 
temporarily at the hillside pools, before moving on to the 
lower pools in the valley, where they remain for several 
weeks before dispersing throughout the area. During the 
breedin.; season there is some movement of the males 
between the pools in the valley. The latter part of the 
breeding season is characterized by a movement up the 
slopes away from the valley pools. It is to these hillside 
pools that most of the frogs return for late season 
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breeding. In their movements from pools to woodland the 
frogs traveled a maximum distance of 2,000 feet. The 
maximum distance which was recorded for movement from 
one season to the next was 4,000 feet. 

Evidence that male frogs mate more than once during 
a season was obtained from the recovery of male frogs at 
the pools in breeding condition for some time after they 
were known to have mated. Although no observations were 
made on second matings in one season, the presence of the 
males at the pools for periods as long as 77 days was taken 
to indicate this possibility. 

Evidence of homing was demonstrated by a return of 
the frogs to the same pool year after year to breed. De- 
spite the accessibility of nine pools within a radius of 200 
yards of each other that provided suitable habitats for 
breeding, the frogs demonstrated their ability to return to 
the same pool year after year. During the season of 1948, 
all of the frogs captured were released in pool 4. The fol- 
lowing season the frogs were collected in the pools in 
which they had first been taken. The recovery of frogs 
that had been marked at transformation in the same pools 
in which they had transformed provided incomplete data 
for the theory that the frogs return to the same pools to 
breed from which they had transformed. 

The growth of 300 male and female frogs was studied 
over a two-year period. The male frogs averaged an in- 
crease of 2.8 mm. the first year. The smaller frogs 
showed the greatest growth, while the larger frogs showed 
little or no growth. Several of the frogs showed a decrease 
or shrinking, a phenomenon that has been observed in 
other species that have been studied. 

On the basis of the recovery of two-frogs five years 
after transformation, it was concluded that the maximum 
age attained by Pseudacris brachyphona was five years. 
The method of estimating age on the basis of size groups 
is not accurate when applied to Amphibia. Since the in- 
crement for the first year in these frogs varied from 3.0 
to 9.0 mm. in 23 mm. frogs, it is conceivable that a frog 
might attain its maximum size in one year, or again it 
might take five years. The average length of life of the 
frogs studied was found to be 1.4 years. 

The composition of a population was found to consist of 
71 per cent one-year-old frogs, 20 per cent two-year-olds, 
6.8 per cent three-year-olds, 1.8 per cent four-year -olds, 
and 0.4 per cent five-year-olds. The population declined 
about 70 per cent each year. 

The investigation included a study of the relationships 
between Pseudacris brachyphona and other closely related 
Hyalids whose ranges overlapped those of the Upland 
Chorus Frog. When compared with Pseudacris nigrita 
triseriata and P, n feriarum, differences were found in 
habitat, extent of the breeding season, diurnal activity, the 
call, and eggs. Similarities were observed in amplexus 
and oviposition and the appearance of the tadpoles. Cros- 
ses and reciprocal crosses between P. brachyphona and 
P. n. triseriata resulted in tadpoles in each case. When 
compared with Hyla crucifer differences were noted in the 
eggs, call, and oviposition. Crosses between female Hyla 
crucifer and male Pseudacris brachyphona were unsuc- 
cessful in producing tadpoles, while the reciprocal cross 
resulted in 43 per cent cleavage and 132 tadpoles. Al- 
though there is no evidence that hybridization occurs in 
nature, it was concluded that because of the differences in 
the breeding behavior, the occasional hydridization that 























might result would have little effect on altering the charac- 
ter of the species. 170 pages. $2.25. Mic 57-4989 
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A study was made of the distribution, abundance, sea- 
sonal fluctuation, reproductive periods and geographic 
affinities of the free-living marine copepods of Florida. 
Emphasis was placed on the copepods of the west coast. 

Seasonal plankton samples and associated physical 
data were collected from a number of areas along the 
coast. From the inshore waters (0-5 miles from shore), 
samples came from nine selected areas along the east and 
west Florida coasts. From the offshore waters (15 miles 
from shore), seasonal samples were obtained from three 
areas off the west coast. One additional set of samples 
was examined from a transect of stations located at points 
27, 80, and 120 miles off the lower Florida west coast. In 
all, 161 samples were analyzed. 

The number of copepods per liter in the inshore waters 
ranged from 2 to 45. Greater numbers were usually found 
in spring and in summer. In the offshore waters the num- 
bers varied from 2 to 20 individuals per liter. They were 
most abundant in spring and in fall. The body volumes of 
27 species and immature stages of copepods were com- 
puted in terms of the volume of Acartia tonsa. The vol- 
ume of copepods ranged from 0.02 to 0.56 mm’*/L in the 
inshore waters and from 0,04 to 0.51 mm‘*/L in the off- 
shore waters. The mean copepod volume of the offshore 
waters (0.20 mm*/L) was slightly less than that of the in- 
shore waters (0.25 mm’*/L). 

A total of 73 species of copepods, 4 of which were not 
identified specifically, were found, Eighteen of these were 
recorded for the first time from the Gulf of Mexico. 

Indices of association were computed between 26 of the 
more common species and these indices were used as 
criteria in determining habitat preferences. Many species 
tolerated a wide range of salinity. 

The more abundant species in both inshore and off- 
shore waters expressed as mean number per liter were 
Paracalanus crassirostris (4.4), Oithona brevicornis (3.2), 
Acartia tonsa (2.5), Oithona simplex (2.4), Paracalanus 
parvus (1.9), and Oithona nana (1.5). In terms of per cent 
occurrence in the samples, the most common species were 
Paracalanus crassirostris (96), Paracalanus parvus (91), 
Oithona nana (90), Euterpina acutifrons (77), Acartia tonsa 
(73), and Oithona simplex (73), Most of the above species 
bred throughout the year. The breeding period of certain 
other species was seasonal, 

Forty-three species were found in the samples collected 
along the transect extending 120 miles off the lower Florida 
west coast, On the basis of hydrographic data, it was 
shown that 1) there was an intrusion of cold bottom water 
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to a point within 80 miles of the coast near Marco and 

2) relatively low salinity water flows south in the form of 
a shallow trough at a distance of 85 miles from shore off 
Sarasota. The distribution of the copepods was related to 
this hydrographic picture. 

The Gulf copepod fauna was shown to consist of pre- 
dominantly temperate -tropical species with the strictly 
temperate or strictly tropical elements being poorly rep- 
resented, 

The distribution of the coastal species was discussed. 
It was pointed out that the northward flowing counter- 
current along the west coast, the lack of any abrupt hydro- 
graphic barrier and the wide physiological tolerance of 
coastal copepods all contribute to making the entire Flor- 
ida west coast a favorable environment for most inshore 
copepod species. 266 pages. $3.45. Mic 57-4990 


PATTERNS OF DIFFERENTIATION OF 
THE NERVE CENTERS IN THE 
AVIAN CEREBRAL HEMISPHERES 


(Publication No. 25,038) 


Alice Williamson Jones, Ph.D. 
Washington University, 1957 


Chairman: Viktor Hamburger 


The program of the present research is aimed at the 
investigation of the developmental patterns and structural 
organization of telencephalic centers in birds. 

The material used was a large collection of chick em- 
bryos ranging in age from the beginning of incubation to 
hatching. The specific silver technique (Cajal-deCastro), 
combined with other standard histological techniques, was 
used, 

The main results were the following: 

1) It was found that the telencephalic brain centers 
differentiate according to three distinct patterns. These 
centers differ from each other in the time sequence of 
differentiative processes, in the histological features of 
nerve cells, and in the distribution of nerve fibers. 

2) A large mass migration was observed in the differ - 
entiation of some nuclei of the striatum complex. Other 
instances of mass migration were observed in previous 
investigations of medullary and spinal centers. The re-. 
sults obtained in the present research point to a similar 


differentiative mechanism taking place in the telencephalon. 


3) The investigation of differentiative processes in 
telencephalic nerve centers and of their interconnections 
gave some suggestion as to their function, which is at 
present still unknown. 

4) The results of this investigation were discussed 
and compared to results of previous studies by other 
workers. Since we used, at variance with our predeces- 
sors, the embryological method combined with the use of 
specific techniques, we were in a position to uncover 
some interesting features of telencephalic nerve centers 
and to trace their fiber tracts in a more precise way than 
had been done before. 

9) On account of our results, we discussed the validity 
of the nomenclature currently adopted in the literature 
which is based on objectionable phylogenetic concepts. 

122 pages. $2.00. Mic 57-4991 





THE QUESTION OF THE EXISTENCE OF 
MORPHOLOGICAL DIFFERENCES AMONG 
VARIETIES 1, 2, 4 AND 6 OF 
PARAMECIUM AURELIA 


(Publication No. 24,565) 





Elizabeth Eugenie Powelson, Ph.D. 
Indiana University, 1957 


Twenty-two stocks among varieties 1, 2, 4 and 6 were 
grown under controlled conditions of temperature, nutri- 
tion and stage of the life cycle, were fixed and impregnated 
with silver (Corliss, 1953; Stain Tech.) and the following 
fourteen traits studied. Body length; body width; percent- 
age of body length between the anterior end and the ante- 
rior contractile vacuole pore; percentage of body length 
between the anterior end and the posterior contractile 
vacuole pore; the distance between the contractile vacuole 
pores in yp and as percentage of body length; percentage of 
body length from the posterior end of the body to the pos- 
terior edge of the cytopyge; percentage of body length be- 
tween the posterior end and the anterior end of the cyto- 
pyge; the length of the cytopyge expressed as percentage 
of body length; distance between kinetosomes in the kinety 
between contractile vacuole pores; the number of kineto- 
somes between contractile vacuole pores; the number of 
kinetosomes along the length of the cytopyge on the right 
side; the number of kinetosomes in the endoral membrane; 
and the number of kineties between the cytopyge and the 
posterior contractile vacuole pore on the right side. It 
has been demonstrated that varieties 1 and 4 - or rather 
samples thereof — can be diagnostically distinguished but 
that no trait studied permits the differentiation of varieties 
2 and 6. Varieties 1 and 4 with a mean body length less 
than 137.6 and a length-width ratio of less than 3 can be 
distinguished from varieties 2 and 6 with mean body length 
greater than 143y and a length-width ratio greater than 3. 
Varieties 1 and 4 can be further subdivided on the basis of 
interkinetosomal distance; means for stocks of variety 1 
range from 1.84-1.93y and in variety 4 range from 
1.60-1.69u. In addition to significant differences found be- 
tween varieties, an abundance of significant differences 
has been revealed between stocks of a variety. Of 600 
comparisons made, 245 or 41% show significant differ - 
ences. Since the frequency of intravarietal stock differ - 
ences is higher for the traits that distinguish varieties 
(mean, 49.5%) than for traits which do not (mean, 36.5%), 
the apparent diagnostic value of the former traits is by no 
means due to mere chance selection of less diverse stocks 
with respect to these traits. No attempt has been made to 
describe varieties 1 and 4 as distinct species nor to give 
them species names, The proposal has been made that 
Sonneborn’s (1957) term syngen (members of a common 
gene pool) be substituted for variety in an attempt to more 
clearly define the term species, i.e., to restrict the term 
species to categorize forms which can be distinguished on 
morphological grounds. Although limited to twenty-two 
stocks of four of the twelve known varieties of P. aurelia, 
it is nevertheless the most comprehensive study of its 
kind to date and emphasizes the folly of assuming that all 
populations of a species are similar and thereby under - 
scores the need for comparative study of many strains of 
all the known varieties before conclusions can be drawn 
concerning the species as a whole. 

118 pages. $2.00. Mic 57-4992 
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ELECTRON MICROSCOPE STUDIES OF 
THE BODY COVERING OF CESTODES 


(Publication No, 22,100) 


Harold L. Rundell, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor L. O. Nolf 


The confusion and contradictions in the literature con- 
cerning the construction and arrangement of the body cov- 
ering of cestodes makes a further study of its structure 
desirable. 

The present investigation is a study, with the aid of 
electron micrographs, of the body covering of six species 
of tapeworms. The species studied were: 1) Hymenolepis 
nana Siebold, 1853, 2) Hymenolepis microcirrosa Mayhew, 
1925, 3) Moniezia expansa Rudolphi, 1810, 4) Mesoces- 
toides latus Mueller, 1927, and 5) Cittotaenia punctata- 
americana Douthitt, 1915 from the Order Cyclophyllidea, 
and 6) Corallobothrium giganteum Essex, 1927 from the 
Order Proteocephala. 

The structure of the body covering is essentially the 
same in all the species studied. The differences between 
the various species are primarily those of range in size 
of the constituent parts. 

The three or more layers described by previous au- 
thors as comprising the outer body covering are here re- 
duced to two layers, 1) an outer cuticular layer, and 2)a 
thin subcuticular membrane separating the cuticular layer 
from the underlying parenchyma. 

The most striking feature of the cuticular layer as 
shown by electron micrographs, is the peripheral projec- 
tions from it of hollow villus-like structures, the comidia. 
There are approximatety 89 million of these comidia per 
Square millimeter of worm surface in H. nana. They in- 
crease the surface area of the worm eleven and one-half 
times over what it would be were the comidia not present. 
It is suggested that the sharply pointed distal portion of 
the comidia possibly serve as an aid in preventing expul- 
sion of the worm fron: the host gut by peristaltic action. 

This cuticular layer, described by others as being ho- 
mogeneous, appears in electron micrographs as a complex 
heterogeneous structure containing granules, mitochondria, 
and spherical spaces in an apparently structureless 
matrix, 

No difference could be detected in the structure or ar- 
rangement of the body covering regardless of the location 
on the strobilus from which the sections were taken. 

The sub-cuticular membrane is thin in all the species 
examined. There is little or no structure apparent in this 
membrane, 55 pages. $2.00. Mic 57-4993 























RADIOIODINE (I'*') STUDIES ON THE 
ULTIMOBRANCHIAL BODY AND THYROID 
GLAND IN SELECTED VERTEBRATES 


(Publication No. 22,102) 


Charles Theodore Sehe, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Emil Witschi 


The present series of experiments was undertaken to 
gain, if possible, some understanding of the physiologic 
nature of the ultimobranchial body in vertebrates. Radio- 
active iodine (I’*' ) was administered to normal or experi- 
mental (thyroidectomized and hypophysectomized) amphib- 
ians and to selected representatives of teleosts and all 
higher vertebrate classes. By the use of the radioauto- 
graphic technique the iodine-binding capacity of the ulti- 
mobranchial bodies was submitted to test and compared 
with that of thyroid tissue. 

In the lower vertebrates (fish, amphibians and reptiles) 
the ultimobranchial body assumes a follicular structure 
which superficially resembles that of the thyroid gland. 
Among the higher forms (birds and mammals) it exhibits a 
tendency towards reduction of its follicular condition. The 
ultimobranchial body in juvenile Desmognathus monticola, 
Desmognathus quadramaculatus and Triturus v. viridescens 
show no demonstrable morphologic change after removal 
of the thyroid gland. In hypophysectomized Rana larvae 
the primitive single condition of the ultimobranchial body 
is retained. In metamorphosing anuran larvae, branching 
of the single ultimobranchial follicle usually occurs, re- 
sulting in the formation of two or more follicles. Secre- 
tion within the ultimobranchial follicles in salamanders, 
frogs, turtles, lizards and snakes gives similar staining 
reactions as to those of the thyroid colloid. The present 
experiments confirm that thyroid glands of vertebrates 
accumulate and store iodine. In the case of hypophysecto- 
mized anuran larvae failure of the thyroid gland to utilize 
the iodine is evident by the tissue-autograph, Radioauto- 
graphic preparations of the ultimobranchial bodies of the 
vertebrates examined disclose no indication of iodine con- 
centration within the follicles, which often contain abundant 
secretion. 

Formation of follicles from proliferating cell masses 
of epithelial evaginations from the embryonic pharynx 
seems to be an ancestral trait, but only the thyroid gland 
has further assumed functions of iodine metabolism and 
hormonal relationships. While the follicular structure of 
the ultimobranchial body of lower vertebrates and its 
fusion with the thyroid gland in mammals, together with 
its general occurrence in all vertebrate classes might 
suggest important functions, the present investigations 
and the critical review of the literature fail to support 
such contentions. 49 pages. $2.00. Mic 57-4994 
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THE DEVELOPMENT OF RUDIMENTARY 
SEMINAL TUBULES IN THE OVARIES OF 
ARMADILLOS, DASYPUS NOVEMCINCTUS 


(Publication 23,800) 


Lewis Lensy White, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Emil Witschi 


Full grown female armadillos at selected stages of. 
pregnancy were obtained from Texas and northern Mexico. 
Fifteen sets of embryos and fetuses and the ovaries from 
juvenile, immature, pregnant, and lactating females were 
used in this study. 

Seminal tubules develop in the ovaries of fetal armadil- 
los and persist in a rudimentary condition in the ovaries 
of adults. The germ cells of these tubules undergo the 
early phases of maturation in the fetus and in the adult 
they may develop into young eggs. 

The nature of the ovary in the armadillo therefore may 
serve in a further analysis of the problem of homology be- 
tween ovarian and testicular components. As homologies 
are revealed best in embryonic histogenesis, observations 





of the development of the gonads from the early differen- 
tiation of the primordia were necessary. 

The occurrence and position of interstitial cells among 
the rete blastema of the ovary and the production of the 
theca of the ovarian follicle by cells which migrate from 
the medulla suggest that the interstitial cells and thecal _ 
cells are homologues, The granulosa of the ovarian follicle 
and the sustentacular cells of the testes are homologues as 
they both arise from the follicle cell which encapsulates the 
germ cell shortly after its arrival in the gonad primordium. 

In order to obtain a picture of the progress of germ 
cell maturation the nuclei of germ cells were counted in 
every Sth section of each ovary. Beginning with fetuses in 
which synaptic ovocytes are first observed, four consecu- 
tive classes were distinguished: ovogonia, synaptic ovo- 
cytes, auxocytes invested by one or a few follicle celis, and 
auxocytes with at least one complete granulosa layer (pri- 
mary follicles). 

The development of tubuli recti connecting the rete tu- 
bules with the seminal tubules infetal ovaries and the per- 
sistance of rudimentary tubules in adult ovaries empha- 
size the similarity which exists in the ovaries of the 
armadillo and the human during the course of development. 
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The purpose of the research herein described was to 
synthesize variously substituted symmetrical triazines 
(guanamines) for biological screening. It was also de- 
sirable to prepare pyrimidine and triazine polymers and 
copolymers with the same end in view since three new 
monomers, 4-vinylpyrimidine, 2-dimethylamino-4-vinyl- 
pyrimidine and 4,6-diamino-2-vinyl-s-triazine, had be- 
come available. In addition, it was of interest to measure 
the relative reactivity of these monomers toward free 
radicals as well as the polar and resonance effects of the 
nitrogen heterocyclic rings. 

The symmetrical triazines were synthesized pre 
by ester condensations with biguanide or the appropriately 
substituted biguanide. In this manner 4,6-diamino-2- 
haloalkyl-s-triazines were prepared and their structures 
confirmed. In addition, 4-amino-6-p-chloroanilino-2- 
chloromethyl-s-triazine was also synthesized. Methyla- 
tion procedures for the diamino-s-triazines were devel- 
oped and the resultant N-methylated products were inde- 
pendently synthesized from cyanuric chloride. In an ef- 
fort to prepare 4,6-diamino-2-vinyl-s-triazine, methyl 
acrylate was condensed with biguanide, but 4,6-diamino-2- 
B-methoxyethyl-s-triazine was isolated instead. It was 
then found that this monomer could be synthesized from 
acrylyl chloride and biguanide sulfate in aqueous solution. 

Polymerization of this monomer in water gave a linear 





polymer insoluble in all solvents except dilute mineral 
acids. Intrinsic viscosity measurements indicated a 
molecular weight of between 100,000 and 600,000. Poly- 
merization of 4-vinylpyrimidine and 2-N,N-dimethylamino- 
4-vinylpyrimidine was achieved with 2,2' -azobisisobutyro- 
nitrile in toluene. A measurement of intrinsic viscosities 
of these homopolymers indicated a molecular weight in 
the range of 10,000 to 100,000. Copolymers from these 
pyrimidine monomers as well as with 4,6-diamino-2- 
vinyl-s-triazine were prepared primarily for biological 
screening. 

The study of the relative reactivities of the pyrimidine 
monomers toward styrene was undertaken. It was found 
that for 2-N,N-dimethylamino-4-vinylpyrimidine, the re- 
activity ratio (r,) was 1.4 + 0.1 while for styrene r, was 
0.35 + 0.02. These values indicate that the pyrimidine 
monomer is more reactive than styrene with either grow- 
ing free radical chain. Since the product r,r, (0.49) is 
less than one, there is a tendency for alternation along the 
polymer chain. The value of the polarity (e) of the double 
bond for this pyrimidine was calculated to be 0.045 while 
its resonance stabilization (Q), 1.34, 

For 4-vinylpyrimidine, the following values were ob- 
tained: r, (styrene) = 0.17 + 0.02; r, (4-vinylpyrimidine) = 
1.2+ 0.1. As in the case of the substituted pyrimidine, 
both styrene and pyrimidine radicals prefer to attack the 
pyrimidine monomer. Since the product r,r, (0.20) is con- 
siderably less than one, there is a greater tendency for | 
alternation along the polymer chain than in the case of the 
substituted pyrimidine. Calculation of the polarity (e) of 
this monomer led to a value of 0.46 while Q was found to 
be 2.15. 

A comparison of the reactivity ratios of both pyrimi- 
dine monomers with each other and with 2-vinylpyridine 
(monomers all copolymerized with styrene), leads to the 
following interesting conclusions. The introduction of 
another nitrogen into the pyridine ring (4-vinylpyrimidine) 
increases the positive character of the double bond thereby 
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bringing abou‘ greater alternation along the polymer chain. 
The resonance stabilization also increases. The effect of 
a powerful electron releasing group (though in the meta 
position) is seen in going from 4-vinylpyrimidine to 2- 
dimethylamino-4-vinylpyrimidine. As might be expected, 
the alternating tendency, the positive character of the 
double bond, and the resonance stabilization decrease. In 
short, a quantitative measure of the positive character of 
the alpha positions in these nitrogen heterocycles has been 
obtained. 

The reactivity of 4,6-diamino-2-vinyl-s-triazine was 





also measured. The coemonomer used in this case was 
methyl vinyl ketone. The values obtained were as follows: 
r,(MVK), 0.26 + 0.05 and r, 1.2+ 0.5. For the triazine 
monomer, e was found to be 1.78 and Q, 8.2. Because of 
the nature of the system and the relatively large errors 
involved, no valid comparison with 2-vinylpyridine and 
vinylpyrimidines can be made. — 

Pharmacologically, all the compounds screened ex- 
hibited at best only very minor activity in the areas in 
which they were tested. 91 pages. $2.00. Mic 57-3055 
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Liquid phase adsorption is rapidly becoming an ac- 
cepted unit operation. As such it has been considered pri- 
marily from the standpoint of an equilibrium stagewise 
operation. However, ordinary fixed bed adsorption is not 
truly a stagewise operation, since the bed is exhausted in 
a finite time and the operation is cyclic. Therefore, a 
more precise representation of the problem would be 
analogous to a cyclic reactor. 3 

To investigate this problem more thoroughly, a fixed 
bed of silica gel adsorbing benzene from solution of nor- 
mal heptane was studied. The equilibrium conditions were 
completely evaluated for the system as a function of tem- 
perature. The isotherms of apparent adsorption as defined 
by Cassidy (1) were established for various types and 
sizes of adsorbents at temperatures of 15°C, 25°C, 36°C 
and 50°C. The resultant isotherms were of Type I in 
which the solute was adsorbed preferentially over the en- 
tire range of concentration. The isotherms could be fitted 
by a general Freundlich equation of the form suggested by 
Bartell (2) 


NoAX _ kk (1 - x) x® - k, x(1 - xP. (1) 
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It was shown that the adsorption of both components oc- 
curred without mutual interference, since the necessary 
requirements of a constant heat of adsorption and an “ap- 
parent” adsorption of the solute over the whole range of 
concentration were satisfied. 

The kinetics of large particle beds were examined to 
determine the rate limiting mechanism. The general par- 
tial differential equation describing the physical problem 
of a uniformly distributed flow moving at an average ve- 
locity, U, may be given by 
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in which the effects of axial diffusion, convective flow and 
adsorption are present. Analytical attempts to solve Equa- 
tion (2) have been successful only for cases of linear 
kinetics or linear equilibrium (3). For more complex 
mechanisms satisfactory solutions must be obtained by 
numerical methods. In order to simplify the problem, it 
was decided to investigate the problem of axial diffusion 
in the absence of reaction and from these results consider 
its contribution to the over-all bed performance. 

Starting with the theory of “random flight” (4) an ex- 
pression for the effective axial diffusion coefficient was 
derived, D,, in the form 


a 
tea 


U, = superficial velocity cm/sec 
particle diameter cm 
D, = effective diffusivity cm?/sec 
a, 8 = constants of the particle only. 


Experimental verification of the equation was established 
by studying the effluent concentration time profiles of solu- 
tions of benzene-normal heptane passed through packed 
beds of glass beads initially saturated with heptane. The 
effect of particle diameter, superficial velocity, inlet con- 
centration and bed depth on breakthrough profile were ob- 


served to satisfy the solutions for a semi-infinite packed 


column in which a step function was imposed at zero time, 
namely 


07¢ 0c 46oae 
Diz - Us, 7a (4) 


C=C, z<0 


C=z0 ‘ z> 0. 


An empirical expression correlating the data was given 
by the following equation 
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CORRECTIONS 





Di on -0.-36 — 2 

i, * 0.51 d, = aB*/4 (5) 
which satisfied the stipulations of the expression developed 
from the random walk theory. 

From the above results it was determined that the con- 
tribution of axial diffusion to the adsorbent bed perform- 
ance was small and the differential equation could be re- 
duced to the following equation 


dc dc 
"os * * . (6) 


The shape of the effluent curves in the presence of ad- 
sorption was best fitted by assuming a solid diffusional 
mechanism for the rate expression. To check the hy- 
potheses of solid side diffusion, the diffusion coefficient 
for individual experiments were compared with theoretical 
values determined from the solution to Equation (6). It 
was apparent that within experimental limits these values 
were equal and indicated that the liquid phase diffusion co- 
efficient could be used for diffusion of solution into a 
porous solid. These conclusions were in agreement with 
the finding of Edeskuty and Amundson (5). Table I below 
shows a comparison of experimental and calculated 





diffusivities for this system and benzene diffusion in solu- 
tion of heptane. 


Co Dealc Dexp 


2.420 x 10-5cm?/sec 
2.437 x 10-5 
2.545 x 10 


1.710 x 10-5cm?/sec 
2.300 X 10-5 
1.740 x 10 
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